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POSSIBILITIES OF A STEEL PANIC. 

Of all our industries the manufacture of steel af 
fords, perhaps, the most striking evidence of the un 
rivaled run of prosperity that the country is now en 
joying. In spite of the fact that our production, both 


of pig iron and finished steel, greatly exceeds that of 
any other country in the world the demand of the 
home market i ich that it has overtaken our produ 
tion, and even give promise of exceeding it One off 
the leading officials of the largest bridge company in 
this country considers indeed that we may shortly be 
confronted with a steel famine of serious proportions 
So greatiy has the home demand increased, that no con 
tracis are being made for export, and importations from 
abroad are looked upon as inevitable As illustrating 
the condition of affairs, the case may be mentioned of 
an important southern road which has been unable to 


secure delivery of a much-needed order for 25.00¢° tons 


of steel ralis, and in consequence is now driven to the 
consideration of the question of immediately importing 
10,000 tons from abroad It has been customary to 
speak of the recent remarkable development of our ex 
port trade as the overfiow of an industrial development 
which had exceeded the demands of the home mar 
ket We very much doubt if the ablest prophets of 
finance ever expected to see the day when the enor 


mous and rapidly-increasing output of our steel indus 


try would be overtaken by the demand for home con 
sumption 
—-> + + +a 

GERMANY'S EXPORT TRADE IN HER HOUR OF NEED 

Apropos of the question of export trade, we notice 
that in a report to the State Department on the busi 
ness depression of Germany, by Consul-General Frank 
H. Mason, attention is drawn to the fact that it is to 


her splendid export trade that Germany owes her sal 


vation during the period of financial depression 
through which she is passing Mr. Mason would have 
American manufacturer keep this fact carefully in 

ew Says the Report if there is in the history of 


the present crisis in Germany one definite, pertinent 


objer lesson for the idy of other natior especially 
the United State it the manner in which many of 
ites industrial commere | interests have been sustained 
and carriea through this period of stagnant and inert 


local markets by a well-established and skillfully sup 


ported export trade During the years of her prospe! 
ity Germany had laid the foundations of her foreign 
commerce broad and deep. She has trained her young 


men for efficient commercial service in foreign lands 


has subsidized new steamship lines, and has sent her 
ships, bearing not only her manufactured good but 
her banking capital, her engineer ind her construc 
tors, to the remote regions of the earth rhe reward 


of all this wise foresight and careful preparation has 
already come During the recent awful depression in 
which some of the oldest and most wealthy banking 
institutions and industrial corporations have suffered 
shipwreck, the extensive export trade of the country 
has been remarkably steady and shows, indeed, to-day 
signs of an increase Foreign orders have served to 
keep going many an industrial establishment which 
had Germany poseessed only a home market, would 
have had to close its doors As regards our own ex 
port trade, and especially that major portion of it 


which has been developed during the past three or four 


years, it must be admitted that in its inception it con 
sisted largely of overflow production, and that its 
very existence may therefore be regarded as, in a 
sense, accidental Hence there is a valuable lesson 
to be learnt from the experience of Germany as to the 
steadying effect of a well-established export trade. If, 
as a nation, we lay that lesson to heart, we shall make 
redoubled efforts, and efforts that have something of 
the German system and persistency in them, to cover 


new territory and strengthen our hold upon that which 
we have already entered. 
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DOUBLE-DECKING THE BROOKLYN RRIDGE 

After oO many eal of positive ineptitude on the 
part of the officials who were supposed to look after the 
interests of the Brooklyn Bridge, it is decidedly re 
treshing to note the very practical way in which 
tridge Commissioner Lindenthal is taking hold of the 
very serious problem presented by the overcrowded 
condition of the Brooklyn Bridge While the motive 
of his attempt to divert a portion of the traffic from 
that thoroughfare to the ferries is commendable, no 
body knows better than himself that it is only a tem 
porary expedient, or one from which we can look for 
only a temporary relief rhe Bridge is frightfully 


overcrowded, and thanks to the incompetence o 


in 
difference, or both, of the late Bridge Commissioners, 
and the altogether inexcusable dilatoriness of the firm 
that is building the cables, there is no likelihood of any 
diversion of a portion of the Brooklyn Bridge travel 
to the new bridge for two or three years to come 
And even when the new structure is opened, the 
Brooklyn Bridge is likely to be about as crowded as 


ever, for the reason that the increase in the volume 





of travel within the interim is likely to be as 
large as, or larger than that portion of the traffi 
now passing over the Brooklyn Bridge, that will seek 


the new East River Bridge Hence we think it is al 


together advisable to consider at once the question of 
the enlargement and strengthening of the Brooklyn 
Bridge rhe proposal which has been made to double 
deck the Bridge is quite practicable, for the reason that 
the additional load imposed could be taken care of 
by four supplemental cables lying above the present 
cables and in the ime vertical plane The towers 
are the one portion of the Bridge that can carry con 
siderably more than its present load without any 
trengthening; and it would be a simple matter to add 
if necessary, to the weight of the anchorages by build 
ing an additional mass of masonry The provision of 
trolley tracks on an upper deck of the Bridge would 
necessitate a loop at the level of the present overhead 
foot-passenger platforms This would probably in 
volve some rather costly structural alterations at either 
terminal, as the present headroom would be insuffi 
cient The cost and inconvenience would have to be 
faced, for the whole bridge problem has reached a 
stage at which it is a case of “needs must when the 
Devil drive 
> +e > a 
THE TORPEDO-BOAT FIASCO. 


n our last issue we described the great difficulty 


which the British builders are having in getting out 
of the latest torpedo boats the guaranteed speed; this 
week we have to record the fact that American build 
ers are having trouble of the same kind and, if any 
thing, more of it in both cases the difficulty is due to 
the tendency to sacrifice strength in this class of ves 
sels to speed The “speed craze” of which we hear so 
much just now is no mere fiction Not merely in the 
design of torpedo-boats, but in the largest battleships 
and armored cruisers there has been a disposition of 
late years to exaggerate the importance of speed. Ad 
miralty boards, boards on construction, and naval de 
signers in general, have been adding knot to knot, and 
in the case of the “Novik” class of cruisers in the Rus 


sian navy the speed 


has been raised no less than five 
knots at a single jump 

All warship design is a matter of compromise, and it 
is inevitable that where so much weight is put into 
motive power, a corresponding amount of wéight has 
to be deducted from some other elements of the de 
sign Not even the steadily-increasing size of the 
modern warship, whether in the torpedo-boat or bat 
tieship class, has been able to stave off the inevitable 


reduction of weights in elements of the ship, other 


than those which conduce to high speed Generally 
speaking, it is the accommodations and conveniences 
necessary to the adequate berthing and comfort of the 
ship's crew that have suffered When it has not been 
these, the structure of the vessel itself has been called 
upon to pay the “pound of flesh,” and scantlings have 
been cut down to a limit, which recent events have 
shown to be altogether impractical 

While there has been no visible evidence of a reduc 


tion of structural strength in the larger vessels, ex 


cept where they have chanced to touch bottom, or run 
afoul of each other, or ventured to train the larger 
guns across the deck, as was possible in some of the 
older ships like the rexas,” on which the main bat 
tery was arranged en echelon; in the smaller types, 
and particularly in the torpedo-boat class, the lack of 
structural strength has produced unending trouble 
and occasional disaster Hulls have been lightened and 
engine weights increased, until in the case of a boat 
like the “Cobra" we have engines of the indicated 
horse power of an ocean liner, carried within the frail 
shell of a craft of only 450 tons displacement 

The torpedo-boat question has been. revived in this 
country. by a most extraordinary request which has 
been made to the Navy Department by the builders of 
the torpedo boats and torpedo-boat destroyers which are 


now under contract for the navy. These boats have 


FEBRUARY 15, 1902, 


been 0 costly in onstruction that with few excep- 
tions, they have proved a loss, and in some cases a 
very heavy los to the contractors, who have there 
fore petitioned the Secretary of the Navy for ad- 
ditional payments, that will amount to an increase 
of over 40 per cent of the price named in the con- 
tract As a commentary upon this curious condij- 
tion of things, it should be mentioned that the bids 
for the construction of these boats were so low that 
the department, at the time the tenders were made, 
gave warning to the contractors that they would prob- 
ably lose noney on their contracts Already two of 
the firms concerned have failed, and it begins to look 
as though the holding of the other builders strictly 
to the terms of their contracts might in some cages 
precipitate further disaster 

The Board reports that of the sixteen torpedo-boat 
destroyers, it is not likely that any one will attain 
the minimum speed which is necessary for acceptance, 
and that “not one of them is likely to be an entirely 
satisfactory vessel This is news indeed. It will 
produce a sting of disappointment and chagrin through- 
out the country for which the public is but little pre 
pared Those who are conversant with naval matters, 
and who follow the development of our new ships with 
any attention, have been aware that the builders, both 
of torpedo boats and of torpedo-boat destroyers, have 
been having considerable difficulty in securing the 
contract speeds; but we must confess that we had no 
idea that these troubles were any greater than those 
that ordinarily attend the acceptance trials of torpedo 
craft It begins to look as though in this matter of 
torpedo-boat construction, as in that of some other 
special lines, such for instance as the construction of 
automobiles, it is necessary that the builder should 
have behind him years of practical experience and a 
whole mass of slowly acquired data, before he can hope 
to turn out a really first class product. In Europe the 
only torpedo-boat builders that seem to be able to ac 
cept a contract with absolute.certainty that they can 
live up to it, are those whose establishments are as 
old as the industry, and who, like Yarrow and Thorny 
croft in Great Britain and Normand in France, have 
twenty or thirty years’ experience to go upon. Evi 
dently this is the view of the question which is taken 
by our Naval Board, which says “The building of 
successful torpedo vessels having the ‘highest practi- 
cal speed’ is an occupation that requires designing 
talents of a high order and prolonged experience in 
construction. There are comparatively few successful 
builders of torpedo vessels in the world, but the at 
tempt was made in this country to rival the best re 
sults obtained abroad with designs which were not 
based on the known results of a large number of 
previous vessels, and by builders whose knowledge and 
experience were of a limited character.” 

One lesson of the recent failure, both here and 
abroad, is that too much has been attempted. It is 
doubtful, we had almost said certain, that in the prac 
tical uses of war these sensational speeds of 27 to 35 
knots will never be approached nor even attempted. 
If the destroyer were made about 50 per cent larger, 
her displacement being raised to say 600 tons; if her 
scantlings were strengthened to a point at which the 
craft would be able to stand the stress of hard driving 
even in a nasty jump of a sea; and if the trial speed 
conditions were to consist of a six hours’ run at a full 
speed of 25 knots, the torpedo fleets of the future 
would be staunch, fast under service conditions, and 
thoroughly serviceable, neither of which qualities can 
be claimed for them under existing conditions 

———————»>-2o- 2 __—_— 
RECLAIMING OUR COAST LANDS, 

Holland presents the best example of a nation’s at- 
tempt to reclaim valuable land from the sea, and 
France and England have followed suit in some nota 
ble instances; but the United States has, by virtue o! 
its extensive coast line, possibilities and promises in 
this direction that must eventually eclipse anything 
heretofore attempted in Europe Public and private 
interests are being awakened to the necessity of re 


claiming coast marshes and in shutting out the sea 
permanently from beaches which offer excellent build 
ing sites for summer homes. The fact that coast 
marshes harbor and breed mosquitoes and poisonous 
fever germs is another reason for developing the lands 
so that such nuisances will be forever abolished Tidal 
swamps and salt marshes are numerous all along the 
Atlantic and Pacific coasts, and their value as farming 
land has been repeatedly demonstrated, and their re 
clamation is a matter of great monetary importance, 
fully as much as the irrigation of the semi-arid lands 
of the West 

If at the same time the mosquitoes and malarial 


germs which lurk in these marshes could be abolished 


the reclamation of the low, worthless seacoast prop 
erty would prove of inestimable value to all who re 
side near the sea or go down to it for summer! vaca 
tions. The investigations of the Department of Agri- 


culture have been conducted for years with special 
reference to reclaiming the marshes economically and 
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permanently. As the low fens of England have been 


reclaimed to the extent of some 1,000,000 acres, it is 


believed that several times that amount of land along 
our two coasts can be converted into good farming 
land at an expense much less than that required to ir- 
the semi-arid plains of the West. Agricultural 


studied the 


rigate 


engineers all along the coast have prob- 


lems presented, and in several instances private com- 


panies have undertaken the Work of saving the salt 


meadows for farming purposes. 
Closely allied to this subject is that of saving from 
the sea, land already formed and in excellent condition 
for building or 


farming purposes. The encroachment 


of the sea upon the land is steady and disastrous at 


many places along the coast, washing away valuable 


beaches and farming land during every heavy storm. 
So uncertain is this constant destruction of the coast 
that 


the past to protect the land. 


great engineering feats have been attempted in 


Lighthouses have had to 
be moved repeatedly on beaches threatened by the tides 


and currents, and valuable seashore property has 
been undermined and tumbled into the ocean until 
whole summer communities have been ruined. Break 


waters and other protective means have been con 
structed at great expense, but often without satisfac- 
tory results 

Ten years ago the Department of Agriculture de- 


cided that investigations on this subject should be made 


along a line that was somewhat novel to many It 


was felt that grasses were the most effective agencies 
for shutting out the sea. Sand-binding grasses could 


hold the beaches in compact forms so that even the 
break through the bar- 
Cape Cod, the first 
with sand-binding 
hold the drifting 


plants thor- 


waves of the ocean could not 
rier. At 


effective 


Provincetown, on most 


experiments were made 


grasses. These were planted to 


sands in place, and where the became 


oughly established, both the winds and waves were ren- 
Beach and 
from 


dered powerless in moving the fine sands. 


sand-binding being planted 


Maine to Florida by 


grasses are 


now 


private and public means, and 
forming a compact, continuous bar- 


time 


they are gradualiy 


rier to the sea, which will be shut out for all 


The sand-storms of Cape Cod and Cape Hatteras are 
gradually being eliminated, and the beaches will 
change less and less as the roots of the grass spread. 

In establishing permanent bulwarks against the en- 
croaching sea, the government has provided working 
plans which all private property owners can adopt and 
follow. The first step is to convert the sea into a land- 


building instead of a land-destroying agent This is 


accomplished by utilizing the tides and currents in 
Hedge 
into the sea 


These when 


depositing floating sand at desirable points 


rows of es are built out 


brush and spi 
at right angles to the currents and tides. 
deflected sharply to one side, deposit the floating sand 


particles in the acute angle thus formed, or if the 


water flows over the barrier the bushes and twigs 


catch great quantities of the loose sand and gradually 


build up a sandbar, and then a beach. 
Whole beaches have not only been saved in this 
way, but new ones built up at little expense. The 


saved valuable lighthouses 
When the beach 
sand-binding 


government has repeatedly 
this simple method. 
tide 


These become established 


from the sea by 


is finally raised above the mark, 


planted on it 


grasses are 


in time, and the powerful roots of the plants bind the 
land into a compact mass which can resist almost 
any power of the waves and tides. The whole coast 


is thus gradually being transformed and protected, and 


seaside property thus becomes of more permanent 


value than in the past 
>-+e-2 
A NEW POLAR EXPEDITION 
Another attempt to North Pole is to be 
Joseph E. Bernier, a Canadian sea cap 


present in 


reach the 
made by Capt 
London completing h 


Capt 


tain, who is at 
Bernier had 


their 


arrangements for the expedition 


prolonged experience of the Arctic seas and 


peculiar characteristics while commander of a sailing 


vessel He has followed with interest the movements 


of all expeditions having for their object the discov 
ery of the North Pole For six years he has been 
raising funds for the purpose of equipping an expe 


dition of his own, and has received financial assistance 


to carry out his plans from a number of prominent 


men 


Capt ternier anticipates that his effort to reach 
the North Pole will occupy at least four years His 
ship will be allowed to drift for three winters and 
two summers. By that time he expects to be within 
160 to 150 miles from the Pole, and a final dash will 
then be made to cross the ice. 

Capt. Bernier has prepared plans for a steel-sheathed 
ship, somewhat similar to the “Fram” used by Nansen, 
but possessing greater sail and steam power She 


will be 120 feet long, 36 feet beam, and 18 feet deep 
The vessel will be provided with a flush deck, and 
will be fitted with many modern appliances not 
hitherto possessed by Arctic explorers. The ship will 


be heated partly by electricity and partly by steam. 


A distilling apparatus will be carried, so that pure 
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water will be always assured, and two electric stoves 
for cooking purposes will also be provided to maintain 
the vessel in an absolutely dry condition, for damp- 
ness is one of the greatest enemies of the Arctic ex- 
plorer. 

The ship will be equipped with a complete system of 
telephones, so that communication between the wheel 
engine-room, and cabins will al- 


houses, crow's nest 


ways be possible. 

A telescopic pole is to be fitted to the mainmast, to 
enable it to be height of 200 feet if 
necessary, so as to permit of communication between 


raised to a 
the ship and parties on shore by wireless telegraphy. 
Capt. Bernier thinks by this means it will be possible 
for him to maintain communication with Dawson City, 
Alaska, first winter in the ice, and the 
endeavor to communicate with 
the world by wireless telegraphy to either Dawson 
City or Hammerfest, which latter will then be 
1,200 miles distant. In view of the-fact that, accord- 
ing to several experiments that have been made from 


during the 


second year he will 


port 


time to time, ether communication of this descrip- 
tion is more easily maintained in a lower and cold 
temperature, Capt. Bernier should experience little 


difficulty in this direction. 
The expedition will set out from Vancouver, on the 


Pacific coast, before July 1, 1903, so as to reach a point 


sufficiently far north by the arrival of the winter. 
The vessel will shape her course for Bay St. Law- 
rence, and will call at Port Clarence, to which port 
supplies will be sent ahead by a schooner. 

Port Clarence will be the last port of call. The 
expedition wiil spend the first winter in the ice about 


Then in the spring 
150 miles distant 
north- 
will be estab- 


150 miles north of Point Barrow. 
the vessel will drift to a point about 
Pole. As the expedition 


this drifting 


from the proceeds 


ward on voyage stations 


lished, with food intermediate points. 


The men sent out from the ship for this purpose will 
keep in communication with Capt. Bernier by wireless 


supplies, at 


telegraphy. 
For the final dash to the Pole, which Capt. Bernier 


will make across the ice, he intends to use two spe- 
cially designed five horse power motor cars, each 
capable of holding 2,000 pounds. The motors are so 
designed that if the exigency arises they can be 
quickly converted into boats, each holding several 
persons. 

Food stations will be established at mile intervals 
after Capt. Bernier leaves the ship, the food being 
intended for the return journey to the vessel. It will 


cylinders, and 
its position 


consist of condensed foods packed in 
marked by a flag, so that 


Dogs will also be taken on 


each cylinder 


can be readily detected. 
the journey across the ice from the ship to the Pole. 
Fresh provisions for the party while drifting north- 
ward will be taken by Capt. Bernier in the shape of 
lambs, pigs and other live stock. The expedition will 
carry a balloon for the purpose of observing the con- 
and likewise kites for 


dition of the ice far ahead, 


aerial photography. 
Capt. Bernier will provide for every emergency, and 
a man desiring to join the expedition must be pre- 


four 
will be taken. 


least years in the North A 


The vessel will 


pared to stay at 
crew of fourteen men 
be equipped with two windmills, placed near the port 
lights respectively, to furnish power 
One of the windmills will also be 


keeping the 


and starboard 
for heat and light. 
connected with a pumping apparatus for 
ship clear of water when necessary 
———- 2>-+e-s> 
NEW SALT OF GLUCINIUM 
lately discovered a 


Messrs. Urbain and Lacome have 


which presents some 


glucinium 
When the hydrate of 


acid and the solution 


new volatile salt of 


remarkable properties glucin- 


ium is dissolved in dilute acetic 


evaporated in a water-bath, a mass of gummy consis 
tency is obtained This substance presents none of 
the characteristics of a definite compoun although it 


has been supposed to contain a basic salt. If this mass 


is treated with concentrated and boiling acetic acid, 
a solution is obtained which upon cooling gives in the 
place a deposit of crystalline needles, and then, 
of octahedral crystals of a 
This 


boiling 


first 


at a lower temperature, 


well-defined form, which finally remain alone. 


new compound is insoluble in cold water, but 


decomposes it It is but 
insoluble in 


water dissolves and also 


slightly soluble in alcohol and nearly 
ether It 
hot. but at 17 deg. C 


Chloroform is by far the 


dissolves in concentrated acetic acid when 


there remains scarcely one per 
best sol 


cent in solution. 

vent, and takes up a large proportion. At a temper 
ature of 284 deg. C. this body melts to a colorless 
and mobile liquid. It distills without decomposing 


at the normal pressure at 331 deg., and its vapor may 
be heated as high as 360 deg. in presence of air without 
undergoing alteration. This property enabled the ex 
perimenters to determine its vapor density at the tem 
Meyer’s method, ahd 
This figure corre- 

As the atomicity 


perature of boiling mercury by 
they obtained for result D 13.9 

sponds to a molecular weight of 401. 
of glucinium is a disputed point, the new compound 
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may throw some light on the question. Its molecular 
weight lead to the formula [CH,CO,], 
G1,0O 406, admitting Gl = 9 and GIO = 25. It is im- 
possible to conciliate the composition of the body and 
its vapor density by supposing Gl==13.5 and G1,0,=— 
77. This result gives a new argument in favor of the 
diatomicity of glucinium. If the physical properties 
of this body are singular, one of its chemical proper 
ties is not less so, for this basic galt is formed in a 
solution which is extremely acid. Besides, in dissolv- 
ing the body in concentrated acetic acid saturated with 
gaseous hydrochloric acid, the salt did not undergo any 
alteration, although it was heated for several hours in 
sealed tubes at 150 deg. C. It must be concluded that 
in this compound the basic function of the glucina is 
masked. The authors are carrying out further experi- 
ments on the subject. 
+O eo 
SCIENCE NOTES. 

The town of Molsen, Wash., recently went into 
bankruptcy and finally into the hands of a receiver. 
It is now in charge of a trustee. 


and analysis 





The President of the Jersey City Board of Health 
has decided that the city hospital is so infected with 
disease germs that it should be burned, the sanitary 
conditions being so bad that it is impossible to remedy 
them. 
picture has been taken of the 
believed that this is the first 
moving picture of a tidal bore. The film is 150 feet 
long and contains 2,400 individual pietures, About 
half the length is devoted to the bore itself, and the 
remainder shows the rapid current which follows and 
the filling up of the river. 


A cinematograph 


Severn bore. It is 


The Police Board of Jersey City, N. J., have decided 
that a bronze cross shall be given to policemen who 
distinguish themselves by the arrest of 
criminals, saving life or for any other cause which 
shows their courage and faithfulness. The cross is 
to be suspended from a bar which is to be inscribed 
“The Bronze Cross.” In the center of the cross will 
A certifi- 
For any 
violation of the rules the cross can be taken 


desperate 


be a representation of a policeman’s shield 
cate will be given to the man with the cross. 
flagrant 
away. 
In the High School in Sioux City, lowa, the School 
Board has undertaken what is proving to be a very 
experiment in serving hot lunch to the 
pupils at Municipal Journal. 
A lunch room has been fitted up, and there the scholars 
many minimum rates. 
Everything is sold for checks, which can be obtained 
in lots of ten worth. Much 
time is saved in this way, and it is possible to serve 
ninety boys and girls in ten minutes. A woman runs 
it for the Board, and is allowed to make a little out 
of it. 


successful 
cheap prices, says The 
can purchase hot dishes at 


and twenty-five cents’ 


Everything is clean and the food of the best. 


Sir W. H. Preece, formerly chief electrician to the 
British Post Office, has been engaged for some time 
past upon a study of the magnetic influences upon 


the compass of the Manacles Rocks off the coast of 
Cornwall, and upon which the steamships “Mohegan” 
and “Paris Sir William Preece states 
as the results of his investigation that if any navigator 


sets his course from Cherbourg to the Lizard without 


were wrecked, 


knowing the variation of the magnet that has oc 
curred during the last five or six years he would run 
The variation was bringing the 
North Pole, and in ten 
varied a degree. The difference of a 
in a magnet signified an error of one mile in a course 
that 
tions were maintained 


the Admiralty did not correct 


upon the Manacles. 


needle nearer to the years 1 


whole degree 


of sixty miles, so unless the captain's observa 


with all accuracy and care, if 
their charts from time 


to time, and if captains of ships did not make them 
selves acquainted with these different errors, then 
oner o1 iter disaster was certain to occur, 


M. Santos-Dumont, upon his reception in England by 
the newly-founded Aero Club of Great Britain, dis- 
cussed his forthcoming experiments with his new air- 
ship that is in course of building for use in 1902. It 
will be the seventh and largest machine he has yet 
employed, It will be fitted with two petrol motors of 
forty-five horse power each, as compared with the six 
teen horse power motor of the previous vessel. At pres- 
ent he has decided to carry ot his experiments upov 
the lines in which he has been so successful. It is his 
contention in connection with navigable balloons that 
aeroplanes should not be used. M. Santos-Dumont 
thinks that petrol will be the sole power employed for 
since with a petrol motor half the motive 
from the air, minimizing the 
Electric and other mo 
The outer 


aerial traffic 
power is derived thus 
weight of fuel to be carried. 
tors must carry all motive power in bulk 
balloon of No. 7 
it will have 
will be no framework inside, the material being kept 
rigid solely by M. Dumont intends con- 
inuing his experiments with machines with a carrving 
capacity of one person only for the present. 


be cigar-shaped as before, but 
There 


will 


two inner cases instead of one, 


pressure 
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MAIL TRANSPORTATION IN CITIES 
ny WALDON FAWCET 

The best methods to be employed to secure a speedy 
and economical movement of the mails in the larger 
cities Is a problem which has received and is receiving 
n immense amount of attention from the officials of 
the United States Post Office Department. Thoroughly 
revolutionary influences have been at work 
in this field of late years, and as a result 


ther has been in progress an almost con 


inuous evolution of the utilities employed 
Comparatively a short time ago branch post 
offices were practically unknown outside the 
very largest citle ind the pouches of mail 
matter were transferred to and from rail- 
road trains in wagons which did not repre 
sent particularly rapid transit, even were 


there not taken into consideration the ever 


present danger of delay from congested 
street traffic Now every city of any size 
enjoys the advantage of ub-stations for 


postal distribution, and electric cars, pneu 





matic tubes and automobiles are displacing 





the old-fashioned vehicles in the transporta 
tion fleld 

This transformation is, of course, a grad 
ual one For instance, there are yet in 
existence in cities something over two hundred wagon 
routes for carrying mail pouches between the sub 
stations and the main post office, or the main office 
and railroad stations and vice versa, but there are 
also in operation close to three hundred electric and 
cable car routes which perform the sar service In 
several cities it has been found possible to so arrange 
the electric-car mail routes as to entirely discontinue 
wagon service, the cars not only covering all that had 
previously been done by wagons, includ 
ing the carrying of the mails to and from 
railroad stations, but also furnish supply 
for a number of newly established mail 
stations 

It is the hope of the postal officials to 
ultimately be enabled to entirely dispense 
with the wagon service, which in addi 
tion to being slow is decidedly expensive 
as compared with the more modern sys 
tem ro indicate this conclusively and 
convincingly, it may be noted that the 
latest statistic prepared by the Post 
Office Department show that the average 
cost per mile traveled by the wagons is 
over 16 cent whereas the cost for the 
electric and cable car ervice averages 
less than 6 cents per mile traveled. Com 
puting the cosi of each service for a full 
year on the basis of the aggregate length 
of each class of routes, it is found that 
whereas the wagon service has entailed 
an expenditure of $481 per mile of length, 
the outlay for electric or cable car service 
was only $143 per mil 

In some cities the plan has been fol 
lowed of attaching a letter box to the 
guard on the forward platform of the 
street cars in the postal service; nd 
when any citizen living on the route de 
sires to mail a letter it is only necessary 
to signal a car and deposit the letter in 
the box In the cities where this plan has been intro 
duced letters move more rapidly from the writer to 
the mail-train than anywhere else in the world 

However, the great mission of mail cars on the ele« 


tric lines and elevated railroads is to afford quick 


communication between substations and the main post 
office How extensive is this system of branch post 


Offices will be appreciated when it is stated that there 


are n New York city about two dozen sub-stations, 
in Boston about twenty, in Chicago approximately 
the same number, and in San Francisco 
eight, the other large cities being supplied 
with proportionate liberality 

The rapid growth of American cities 
and the expansion of the territory coy 


ered by free delivery, as well as the dis 


tance of many of the postal stations from 
steam-railway stations, has greatly com 
plicated the whole problem of delivering 
mail by carrier as well as its transporta 
iion in bulk It was to promote the 


efficiency of both branches of the service 


that the scheme of sub-stations was intro 
duced, and the department is now seek 
ing to still further expedite the handling 
of mail matter in the larger cities by 
urging business people and all large 


patrons of the postal service to have 
printed upon their envelopes and sta 
tionery the number of the carrier, or, 
if the addressee lives outside the delivery 
of the central office, the branch office or 
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the most important utilities in suburban mail transpor- 
tation is found in the pneumatic service, now unfor- 
tunately discontinued The utilization of large tubes 
for the transmission of mail matter has heretofore 
been largely of an experimental nature, but the investi 
gation which the government has been conducting as to 
the cost of construction, operation and utility of 











AUTOMOBILE MAIL VAN 

these systems has concluded with favorable results, 
and an effort will be made to secure heavy Congres 
sional appropriations each year until the pneumatic 
mail delivery service has been fully installed in large 
cithe 

rhe automobile also, as a factor in city mail-trans 
portation is scarcely past the experimental stage 
Thus far it has been introduced principally for col 


lection purposes rhe initial introduction of the auto 





SORTING MAIL EN ROUTE ON A TROLLEY CAR. 


mobile in postal service in this country was made at 
juffalo, where an electric phaeton of one ton weight 
made a run from the main office to a sub-station in 
hineteen minute the return trip consuming but eight 


een minutes Following this speed test a collection 


trial was made, and 150 pounds of mail collected from 
twenty-two regulation boxes and eight package boxes 
in thirty-three minutes 

The first trial with an automobile manufactured 


especially for mail collection purposes was made in 
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Cleveland some months later. The route selected was 
twenty-two miles in length, and mail was collected 
from 120 boxes. Under ordinary conditions a collector 
with horse and wagon required exactly six hours to 
cover this territory, but the automobile made the 
circuit in two hours and twenty-seven minutes, and 
this under the most unfavorable circumstances, since 
a fierce snowstorm was raging almost the 
entire time In Detroit a carrier’s route 
that ordinarily requires two hours and thir- 
teen minutes for collection was covered by 
an automobile in one hour and eight min- 
utes. Several manufacturers are now work 
ing upon motor vehicles designed expressly 
and exclusively for postal service, and the 
postal officials express full confidence in the 
universal use of the horseless vehicles as 
soon as there have been evolved autos which 
can be depended upon to travel over all kinds 
of roads, in all kinds of weather, and in- 
variably prove vastly superior in speed and 
safety to the wagons and carts drawn by 
horses, which are now employed in the free 


delivery service in cities 





Injury Damaces, 
The annual report of the Brooklyn Rapid 
Transit Company, just issued, shows that the enormous 
sum of $971,867 was paid during the year on claims 
for personal injuries, says the Railway Review. The 
legal and claim department expenses swelled this 
amount to $1,142,962—or nearly 10 per cent of the 
company’s gross receipts. The report says “A large 
part of these excessive payments is unjustly exacted. 
So low has the standard of professional ethics fallen, 
that to-day it is common to see attorneys, physicians, 
clients and witnesses leagued in a con- 
spiracy to mulect railroad companies, 
manufacturers and merchants, each of the 
parties to the conspiracy having a con 
tingent interest in the verdict and being 
tempted by the hope of success to exag- 
gerate injuries, pervert facts and corrupt 
jurors It used to be illegal, and has 
always been deemed improper, for an at- 
torney to have a contingent interest in 
the result of his litigation, but it is not 
too much to say that not 50 per cent of the 
money which your company paid last year 
in damages through attorneys reached 
their clients 
—_ AS ++ oe oo —- 
Burial of Soldiers, 
Instructions have recently been issued 
by the War Department to insure uniform 
sanitary methods for the burial of the 
remains of soldiers dying outside the lim 
its of the United States, and to facilitate 
their subsequent disinterment for removal 
to this country for final burial, says the 
Medical Record. For this purpose, wood 
en coffins are used, having holes bored in 
the bottom to facilitate the escape of 
fluids. The remains are clad for burial 
in ordinary clothing, and the space re 
maining in the coffin is filled with fresh 
burned lime. As it is desirable that the 
soft parts shall disintegrate as rapidity 
as possible, the use of hermetically sealed metallic 
coffins is discouraged The remains of soldiers who 
have died of contagious disease are wrapped in sheets 
wet with corrosive sublimate solution or formalin and 
buried without coffins in graves packed with lime, the 
bodies being covered to a depth of six inches with the 
same material On disinterment for return to the 
United States, the remains, usually left undisturbed 
for a year after burial, are at once wrapped in sheets 
wet with a disinfectant solution. The remains of each 
soldier are then placed in a metallic cas 
ket with a movable top which is tightly 
clamped down against a rubber gasket, 
previously thickly coated with white lead. 
An air-tight joint is thus formed The 
casket is then inclosed in a stout box tor 





shipment, being packed around with saw 
dust to prevent injury to, or movement of, 
the casket. During the first fiscal year, 
the remains of 1,825 officers, soldiers, sail 
ors, and civilians have in this way been 
returned from the West Indies and the 
Pacific Islands, and given honorable burial 
in the United States 
o-pe - 

One of the first reforms to which the 
new city administration of New York is 
devoting itself is the introduction of an 
adequate street sign system in New 


York For four years, or since the 

ans . Strong administration went out of power, 

So ere oe this apparently small matter, which 1s 
Set ee ee DI ) 





station from which he is supplied 
Judged from any standpoint, one of 
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really important to so many people, was 


persistently neglected. 
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HOME-MADE ELECTRIC NIGHT LAMP. 
BY GEORGE M. HOPKINS, 

A very simple device, which will produce a tem- 
porary light of one-half of one candle power, is shown 
in the illustration. It will be found convenient for 
observing the time at night, or for momentarily light 
ing a closet or an area where the light of a candle or 
an oil lamp would be objectionable. 

The miniature electric lamp, and the dry batteries 
used for lighting it, car 


be purchased almost any 
where, and the labor of putting these things together. 
with a switch and suitable connections, is very slight 
indeed A one-half 
candle lamp requir- 
ing 1.58 amperes at 
2.5 volts is the first 
requisite; then two 
cells of dry battery, 





giving a current with 4 


a pressure of about 3 
volts will be needed, 
and last of ail a 





small packing box, 
that will just receive DIAGRAM OF CIRCUIT. 
the batteries, should 

be selected. If a lamp of higher voltage is chosen, more 
cells of battery will be needed. A 4-volt lamp will re 
quire three cells of battery A little more light will 
be secured with this combination, but it is not de 
sirable to increase the number of cells beyond this, 


as the apparatus becomes at once too bulky and too 
expensive. The best combination is the one-half can 


dle lamp with two cells of battery. After the lamp 
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; procured it should be tested momentarily by means 
ot two cells of dry battery, connected in series If 
the lamp is properly lighted, a packing box which re 
ceives the batteries easily is selected, and two small 
brass hooks, f g, are straightened and screwed into 
the box near the top. Small copper wires are placed 
in electric contact with the hooks, f g, as shown in the 


diagram. At the top of the box is placed a switch, con 


sisting of a piece of spring brass 3 inches long and 
1, inch wide, held in place by a pivotal screw, e, pass 
ing through a central hole in the spring into the box 
The wire from the brass hook, f, is placed in electrical 
contact with this screw, e, and two brass screws, Db 
are inserted in the top of the box, to serve as contact 
points for the switch. These screws are connected to 
gether and with the zine pole of the cell, a’, by a wire. 
The carbon pole of the cell is connected electrically 
with the hook, g. The hooks are curved downwardly 
and the terminals of the lamp, n, are wound three or 
four times around the ends of the hooks, f g, respet 
tively, so as to support the lamp above and in front of 
the face of the watch, hanging upon the hook, project 
ing from the front of the box. 

The longer arm of the switch is turned up to form 
a thumb piece, and is held normally out of contact 
with the screw, b. By pressing the end of the switch 
down into contact with the screw, b, an electrical con 
tact is formed which lights the lamp. By turning the 
switch on its pivotal screw, e, it is brought into contact 
with the screw, c, thus forming an electrical contact, 
which is prolonged until the switch is returned to its 
original position The movement of the switch is 
limited by the screws, d d, 





Scientific American 


In one of the views the lamp is represented as being 
supported by a hollow wooden column in front of a 
clock. In this case one of the lamp wires is incased in 
a very small rubber tube, to insure insulation; other- 
wise the construction is similar to that described. 

Two cells of dry battery will light the lamp occa 
sionally, for a long time, if used 
only an instant each time; but if the 
lamp is used continuously, it runs 
the battery down, so that it will re 
quire frequent renewal. 





a i a 
Methods for Producing Low 
Temperatures, 

At a recent meeting of the Acade- 
mie des Sciences, M. d’Arsonval read 
a paper on the production of low 
temperatures, with special reference 
to methods of cooling which may be 
utilized in the laboratory or else 
where, with the simple means at the 
operator’s disposal. For instance, 
to descend to —60 deg. C., chloride 
of methyl is found convenient. It 
should be placed in a porous vase, 
such as that of a battery, to allow 
a spontaneous evaporation. To de- 
112 and even 115 deg. 
liquid carbonic acid or acetylene 
may be used. Both of these take the snowy state at 
the ordinary temperature. To dissolve this snow, ace- 


scend to 


tone is the best, and is the solvent used by the author. 
Acetylene, as has been shown by Messrs. Claude and 
Hess, dissolves in large quantities in acetone This 
solubility increases as the temperature is lowered, 
so that at 80 deg. C., for instance, the acetone will 
dissolve more than 2,500 times its volume of acetylene. 
The snow of carbonic acid acts in the same way, but is 
less soluble. By using the latter, dissolved in acetone, 
one can easily descend to 115 deg., provided the 
acetone has been previously cooled. This mixture con- 
stitutes a veritable freezing mixture, and the solution 
of the carbonic acid snow in the acetone (both having 
been previously cooled to the same point) takes place 
with an absorption of heat which lowers by 20 deg. 
the initial temperature of the mixture. The acety 
lene snow is as easily manipulated as the former 
and evaporates more slowly and at a lower temper 
ature. This is due to its great latent heat of fusion 
(which is at least 55 calories per kilogramme) in 
passing from the solid to the liquid state. Acetylene, 
like carbonic acid, does not take the liquid state at 
atmospheric pressure, but it requires a supplemen 
tary pressure of about a third of an atmosphere. If 
acetylene snow is placed in a glass tube and the latter 
corked, the snow_is seen to melt very slowly and the 
pressure is maintained in the interior of the tube equal 
to 24 centimeters of mercury throughout the duration 
of the fusion. M. Claude has utilized this property 
as a simple means of transporting acetylene. 

To descend below 115 deg. C. it is necessary to 
use liquid air, and with this one has the advantage of 
obtaining very low temperatures and also of main 
taining these constant M. d’Arsonval then describes 
In the first 
place, it is necessary to have a vessel as impermeable 


his method for proceeding with liquid air 


as possible to heat and to place it in a bath which 
remains unfrozen at the lowest temperatures. The 
author uses the silverized glass vessels with double 
walls which he first descri‘ed in 1898 and which are 
now well known. As to the liquid bath, one of the 
most incongealable is the ordinary gasoline of com 
merce, and with very volatile samples one may 
descend to 160 deg. with 
out freezing. They may, in 
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be regulated at will, and in consequence the temper- 
ature of the gasoline bath. The substance to be acted 
upon is placed, as above stated, in the double-walied 
vessel, and the latter in the gasoline bath, which is 
kept at the desired temperature by the dropping of the 
liquid air. M. d’Arsonval estimates that with a cy:- 





CURIOUS HORN GROWTH OF A NEW ZEALAND BUFFALO. 


indrical silvered vessel of a liter capacity the loss 
may be reduced to 20 grammes of liquid air per hour, 
when working at —194 deg., which makes the use of 
liquid air quite practicable. 

CURIOUS HORN GROWTH. 

Our engraving represents a bullock’s head with an 
ingrowing horn. The animal was originally one of a 
working team, the property of some Maoris (New 
Zealand natives), but escaped about twelve years ago 
and joined some wild cattle in the ranges. The left 
horn penetrates 444 inches into the head through a 
hole 2% inches diameter. The other horn had also 
pierced the skin, causing an indentation in the skull. 
The animal was found by a party of surveyors in 
such a poor condition that it could hardly move, so it 
was shot. The head is in the possession of Mr. A. K. 
Blundell, Wavyanui, New Zealand, and the photograph 
was kindly sent to us by Mr. Johnson, of Danewirke, 
New Zealand. 


— see — 
PORTABLE COAL-LOADING MACHINE 

In a large retail coal yard in Philadelphia there is 
in daily operation a machine for loading the delivery 
wagons of the firm, the first apparatus of the kind 
which has ever been successfully operated. It is known 
as the Seitz loader, and is shown in active service in 
the accompanying illustration, made from a_ photo- 
graph. The machine is entirely self-contained, moving 
around the yard from pile to pile under its own 
power and loading the wagons entirely without any 
human assistance other than that which directs the 
running of the engine. 

The loader is run to the vicinity of the coal pile, 
and an endless-belt raking device dropped thereon 
The engine is started, and the coal is by this means 
brought to the elevator buckets, which dump it onto 
screens at the top of the machine, and after passing 
through these it is conveyed by spouts to the cart 
which stands at the side of the loader. The raking 
device and elevator are both operated by the same 
engine located in the interior. The machine shown 
in the cut has a capacity of one ton a minute, and 
takes the place of six laborers who were heretofore 





fact, be used for thermom 
eters, as Kohlrausch has 
shown, and M. Demichel 
has made a number of 
these lately By succes 
sive rectifications it is 
possible to obtain gaso 
lines which do not congeal 
194 deg., 
which is the boiling point 


even as low as 


of liquid air at normal 
pressure. To cool the 
gasoline to the desired 
point it suffices to place at 
its upper part a small an 
nular metallic vessel into 





which the liquid air is let 
fall drop by drop For 
this purpose the author 
uses a silvered flask containing the liquid air, which 
is otherwise arranged like an ordinary washing-bottle, 
with one glass tube passing through the cork into 
the liquid and another short tube with a piece of 
rubber tubing at the exterior. When the rubber tube 
is compressed the evaporation of the liquid air creates 
a pressure which forces out a violent stream, but 
by opening the rubber tube more or less the flow can 





PORTABLE COAL-LOADING MACHINE. 


employed in shoveling and screening. This capacity 
can be increased, and with a trifling change the loader 
may be made to fill two wagons at one time. While it 
is primarily designed for coal, it can be used for lime, 
sand, gravel and other similar materials. 

P ——_ — +0 — 

The total amount that John D. Rockefeller has 
given to the University of Chicaro is $10,251,900, 
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Enginecring Notes 





The ti lit of e Pan-American Exposition have 
( 1 f * { iH t 1 (Chicas wre com 
pat 
The \ \ I ha el ‘ 
ai of q Da ‘ ‘ T the Balt ‘ 
& Ohio Ra i xperir t ‘ I t new 
engine ne ’ ! 
It I aa a0 tol I ve ‘ ntly hipped 
om Ashtabul to tl I irg fu Lee fif five 
train were handled n twenty-four hour ixty-five 
locomotive being ime thirty-five locomotives and 
fifteen crew vere borrowed from the main line for the 
occasior 
The Fire Department irgeol n New York city 
now attend second-alarm fire n orde to attend to the 
injured firemer On many occasions there has been a 
graceful ontlict f authorit between ambulance 
irgeon and firemer in which the ambulance sur 
geons refused to carr out the orders of the flremen 
Each Fire Department irgeon will take with him 
riou L I I irt I emergencie 
If the njured firemar equire to be treated in the 
hospital, he will be sent there in an ambulance 
Owing to the ucece which has attended the con 
truction of the t 1@ passenger teamer King 
Edward upon the Clyde, another im r vessel is te 
be onstructs she to be an improvement on the 
King Edward in every respect She will exceed the 
dimensions of the latter vessel by 20 feet in length 
feet in breadth and 1 foot in draught Her speed 
will be ) knot mile She w be placed upon 
the ¢ e for traff between Campbelltow via Fairlie 
id Glasgow, and to be completed in time for the 
I sure raf? easor f next yea! Me Dent 
Hrother of Dur rtns who t it the Kit Kkdwa 
it also con ict’ the ew turbine tear I 
Acetylene ga now itil 1 for 1 variet of 
liluminating purpose n Sw I owll t ow 
ost in comparison with other proce ‘ of lighting 
Aitempt are now being made to ntroduce it into 
factorie ind t int pated that t employt nt 
will signify a very onsiderable aving It ha beer 
calculated that a factory using fifty lamp of 16 
andle power, eact irning 720 hour pe eal vould 
find its lighting | vorked out i follow With 
coal gas in common jurner $290 witl elect! 
neandescent lamp £ with petroleun $150: with 
acetylene ga $125 B t! t wil t recognized 
that acetviene | more than one-half a cheap a 
ga 
The British Naval Department contemplate ntre 
ducing the German water-tube boiler into the Et 
navy Order have recently been placed for expe 
mental t of the Lue eldort-Ratinger vater-t 
ty pe for trial in some f the 1ise! neluding the 
third-cla eru I Medusa ised a i drillshiy at 
North Shields Tria e also bei made in other 
vessels of the Med i ind it t e fitted o1 
the second-cla é Er ’ 1 vessel of the 
mproved Highfl ind at | ent equipp 
vit Bellevi I } 1 nent of t 
l by tl G ma vater-t ‘ vill be wate! ! 
ith interest ! , iid t e exce 
lent ‘ iit bu tel iva I nee iin fron 
enturipe an opir ! ! hen int they ha 
een ibmitted t« 
The Par nn al authoritie pavir ‘ 
ra treet t i \ twe a ! Let tl 
invent f ti A ‘ wr le perm { t 
lay down ti gla | I nt ‘ air horoug 
fare on ol it t ha tl yn ‘ i no 
be found t nsw . @ XI it ft a pecifi 
time the treet ! experimented upon vere { 
repaved I he ! tvle it the inventor expen 
rhe pavir na I itistaction t! 
Municipal Couns lown the la \ i 
of the busiest thoroughfare of the city Ihe treou 
paving-stone are nade of powdered gla which i 
baked until it becom«e most fluid, then compre ‘ 
by hydraulic machine ind cut into cubes to facilitate 
the laying proces The chief objectior gainst ihe 
glass pavement |! hat its surface offers no grip to 
horses’ hoof whicl would render t dangerously 
slippery in wet eathe but esult have proved that 
no greater danger to e feared with tl material 
than with the ordinary phalt pav 
rhe work of matruct the great Simpion tunnel 
which when finished w be 12 miles long, and which 
will considerably facilitate tilroad traveling in Italy 
been serious! interrupted by the striking of a 
copious vein of wate vhich has flooded the whole of 
one section of the w For everal week boring 
to the outh has had to be pended In the left ga 
lery work is atill eolr or but all has to be done by 
hand, and the advance ttle more than three feet a 
day Here there | water Iso, but the pre ure i 
lees However when the tream of the two ga! 


leries unite, about 1.000.000 hogesheads of water will 


pass through every twenty-four hours At first it was 
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upposed that this enormous quantity of water came 
from Lake Avino, near which the tunnel passes, but 
ich not the case Later investigations show that 
probably emanates from the Cairasca torrent, which 
! ng its origin at the foot of Mont Leone, extends al 
most parallel with the tunnel. It is intended to prove 
this by the experiment of throwing a large quantity 
of strong coloring matter into the torrent, so that if 
it appears in the tunnel there will be proof that the 
water there comes from the Cairasca In that case 
it will be necessary to open a new gallery to go round 
the inundation. Such an alternative will mean a great 
expense and occupy considerable time 
—>-<- e+. = 
HOW TO MAKE A CHEAP HYDROMETER. 
BY PARKER &. SIMONSEN 
There are many amateurs who have at one time 
or other tried to make a storage battery, but hav 


given up in disgust on finding that their plate have 




















sulphated, thus ruining their battery rhis is ofter 
caused by not having the electrolyte of the prope 
density, but this fault can orrected by the use 
of a hydrometer Readings should be taken regular); 
with the hydrometer ind ch will also form a valu 
ible guide i to the in int f th hare n the 
batte that ji the ler t of the electre te ifter 
hargit ‘ ‘ ‘ nd to be htl eater than 
the mit ¢ ha \ sim] il heap hydromete! 
can be ma is follow vl vill more than repay 
the maker for hi geht trouble 
Procure from a druggist « hemical house a tes 
1 ‘ l 6 inche ong and 7-16 of an inch 
! t ‘ mete rhe test-tube hould be free from 
fl ul very tl about 1 of I neh in thich 
I Now pla ome buckshot \ I the bottom 
( the ft ( i t form ‘ in about a half-inel 
I ight, « t will float up ht in water, tl 
tube projecting about an 
neh above the rface of 
the water A small wad 
of cotton, B hould be 
s placed over the shot so 
| as to hold them in place 
} t i! aiso a mal t p ot 
i anil paper, P. should be placec 
i inside of the tube on 
i which to mark the ne 
i é ary raduation Now 
f ip 
H ocure i bottle a long 
4 i the tube and large 
f enough to allow the tube 
H to pass into it Fill this 
i bottle full of dilute sul 
phurik acid having a 
pecific gravity of 1.225 
pd when cold \ druggist 
i f will put this up for a 
| 4 mall um but if you 
} wish to put this up your 
s self you can carefully 
uld one ounce of good 
commercial ilphuric 
—s <A, acid to four ounces of 
en listilled water, and .wher 
HOME-MADE HYDRO- t! l old place the 


METER. tube in it But befor 


doing th place a small 
waxed cork in the r th of the tube to prevent the 
1 f na lental flowing nte t Now mark 
the point to which the tube in nto the dilute 
ilphuric ! pecific gravity. If i desire ar 
other aduation you can proceed a Lbove but you 
will then have o compare your hydrometer with a 
tandard one Most maker of torage matteric rec 
ommend the use of an electrolyte having a specific 
gravity of 1.22 o that the only nece ry lark 
\ small drop of glue on the strip of paper will hold 
n place, compieting your hydrometer 
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Elastic Composition for the Preservation of Iron 
Ships Needed, 


The life of iron and teel hips depend other 


things being equal, greatly upon the prevention of cor 
rosion in parts that are inaccessible and out of sight 
ich as the frame reverse frames, shell plating di 
rectly above the ‘cement in waterway under the deck 
in the wake of stringer plate and similar localitic 
rhe usual treatment of these parts to preserve them 
from rusting to apt red-lead paint, but this is not 


i preventive for the training of the hip and wash 


f more or le bilge water oon cracks the thin coat 
ing so that the plate are attacked An elastic coat 
ine that can be ipplied cold to the urface of ) 
and tes vessel would be of great value but 
hould be comparatively cheap, contain no ingredient 
liable to spontaneous combustion in hot climate nil 
dry rapidly after application These requirement 

ential to the general adoption of ich.a cement o 


rotective coating, and while they may be difficult to 


liscover will amply repay rese irch in the directior 


indicated 
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A Michigan firm has just received an order to ship 





etrical Notes, 


fifteen hundred telephone poles to the Telephone 
Company of Egypt, which is making extensive in 
creases in its busine and the area covered by its 
lines 

The capitol at Hartford, Conn., is being wired for 
electric lighting. Incandescent, arc and Nernst lamps 
are to be used At the top of the interior of the dome 
a large Nernst lamp wiil be located, and under the 
railing at the top there will be a circle of thirty-six 
Nernst lamy 

Acco! ng to a foreign contemporary three elec 
trical furnace of 500 horse power each, have been 
erected at Camonica, in the north of Italy, where the 


manufacture of pig iron by the Stassano patent will 


I 
be engaged in The ore and other material are ground 
together and formed into bricks, a composition of coal 
tar being the binder used It is thus fed into the 
furnace and subjected to the current The electrodes 
are at tl ottom of the boshe 


The Society for the Study of Electric Railways of 


Germal has been carrying out a remarkable series 
of speed trials upon a new electric railway. The speed 
ittaine ried from 100 to 105 miles an hour While 

inning at the latter speed the pressure was found to 
be equal to a wind force of 12 “eet per second, a force 
which | only been registered once on the German 
coast, in the hurricane of February, 1894 The en 

neers of the railway are confident that even a much 


greater speed can be attained 


A curious accident was caused recently by a cat 
climbing a pole of the Buffalo and Lockport Electric 
Railway While attempting to walk along the feed 
wires her tail touched one of the 22,000-volt Niagara 
transmission lines rhe cat was instantly killed, but 


a short circuit was caused by the body falling across 


the wires; this resulted in shutting off the power at 
Niagara for two hours Several electric railways and 
lighting systen in western New York were without 
power The next day another cat in Utica, N. Y 


prowling around the power house in Utica, also caused 
a short circuit, which resulted in blowing out several 
uses, and the cars were stalled for some time. The 


at, however, was not injured and still lives 


The engineers of the Brooklyn Rapid Transit Com 
pany have drawn plans to reduce the congestion on 
the Brooklyn Elevated Road 4 considerable section 
of the Myrtle Avenue division is very much over 
crowded, owing to the fact that the Long Island, Fifth 
Avenue, Bay Ridge, Borough Park and other trains 
which reach the suburban districts have had to cross 
Fulton Street and use the Myrtle Avenue and Adams 
Street line as the only means of reaching the bridge 
while the traffic on the Fulton Street line is not very 
heavy The plan proposed is to connect the Fulton 
Street and Fifth Avenue lines at Flatbush Avenue 
rhe difference in the grade of the two roads will be 


adjusted by an incline The closing of a number of 
stations on the Fulton Street line is also contem 
plated, witl 1 view to reducing the number of stops 


ind making the service to the bridge of an express 
nature for long-distance travelers Naturally this has 


aroused considerable antagonism 


Some interesting experiments for the artificial pro 


ction of rain by means of electricity have been car 
ried out in Japan The probability of greater success 
being obtained by this means, in lieu of the system 


f detonating explosives in the upper air strata, has 
often been advocated by scientists This attempt by 
the Japanese however, is the first practical effort 
to prove the truth of this theory, and it was attended 
with conspicuo ucces The trials were made ip 
the Fukushima prefecture Operations were com 
menced at eleven in the evening, but there was no 


ign of atmospheric change until nine o'clock next 


morning, when a cluster of clouds was observed over 
the hill on which the experiment was held At length 


ain began to fall, followed by a second fall at eleven 
\. M., and afterward a third, fourth, and fifth—the 


last being about 9:30 in the evening The area upon 
which the rain fell extended over many miles As 


a single experiment of this description is scarcely 
conclusive, the cientists who carried out these pal 
ticular trials propose to repeat them, with a view to 
establishing the feasibility of the idea it will be 
recollected that we recently published in the Screntirt 
AMERICAN an article describing the influence of ele 
tricity in connection with the weather 
>-e-s 
fhe Current Supplement, 


The currer SUpPLeEM} No. 1363. contains many 
rticle of un il interest Animal Haunts and 
rrapdoor ! idmirably illustrated article on 
natural histe Recent Science” is a paper by Prince 
Kropotkin scene ro Kilima Njaro”’ is an attra 
tive article xpie itl ul is accompanied by a 
number of « neg The Dignity of Chemistry’ ! 
by Dr. H. W. W Chief Chemist of the United Stat 
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THE NEW YORK ASSAY OFFICE, 
As is well known, the United States is one of the 
most important gold-producing countries in the worid 
The amount of gold produced in the calendar year 


1899 was 3,437,210 ounces fine, of the value of $71,053.- 


400, this being exceeded only by Australasia, which 
furnished $79,321,581, and Africa which produced $73 
227,108. The total production of the various colonies 


and countries in these continents, including the United 
States, was 10,820,000 ounces fine, having a value of 


$223,600,000, making 


73 per cent of the product of the 
world. The output of the United States in 1899 is the 
largest in its history, exceeding by $6,053,400 the esti- 
mated product for 1853, the record year following the 
discovery of California placers The gold, however 

may be obtained, is put upon the market by private 
refineries, by the Mint and Assay offices. During the 
calendar year, 1899, the domestic product in fine bars 
reported by private refineries amounted to 2,434,248 
fine ounces, while unrefined gold of domestic produc 
tion, deposited at the Mint and Assay Office amounted 
to 999,504 fine ounces . 

The production of silver during 1899 was also a con- 
siderable amount, amounting in value to $32,858,700 
The Mexican product amounted to $33,367,300. Geo- 
graphically the world’s output of silver in 1899 is dis- 
North, Central and South Amer 
Europe, $8,300,000; 


tributed as follows 
ica, $83,400,000 Australasia, $7,- 


600,000 Asia (Japan) $1,000,000, making a total of 


$100,300,000 The value of the gold coinage for the 
fiscal year 1899-1900 was $107,937,110. The value of 
silver dollars was $18,244,984 The coinage of sub 


sidiary silver pieces amounted 57,114,270 pieces of the 
vaiue of $12,876,849.15 and of mining coins to the 
extraordinary total of 101,301,753 pieces of the value 
of only $12,243,017.21 We have already outlined, in 


the Screntiric AMekican for September, 7, 1901, the 
operations carried on at one of our mints, and we 
now take up another phase of the subject which is 
as interesting, the Assay Offices, the one which we se 
lect being located at New York. The importance of the 
Assay Office in its relation to the financial world, the 
Treasury and the Mint cannot be over-estimated, and 
the process of melting and refining of bullion will form 
the subject of a subsequent article 

During the fiscal year ending June 30, 1900, the 
fineness of 11,802 melts of gold and silver deposits, 993 
melts of fine gold and silver, also 1,050 melts of mixed 
metal, about 500 special deposits, 350 barrels of sweeps, 
83,178 gold and silver bars were estimated, and about 
60,000 cupels and the necessary “proof” gold and silver 
were made 

The Assay Office in New York was established by 
law in 1853, and was opened in the autumn of 1854 
The first Assayer of the New York Assay Office was 
Dr. John Torrey, of Celumbia College, who was ap 
pointed in 1854 and held his position until 1873. On 
his death he was succeeded by his son, Mr. Herbert 
Gray Torrey, who has been in office for forty years 
Assay Office 1s 
present position in 


The Superintendent of the Andrew 
Mason, who was appointed to his 
1883, having previously been Assistant-Assayer and 
Melter and Refiner While holding the latter office he 
substituted the use of sulphuric for nitric acid in the 
refining process, which will be described in a subse 
quent article, thus saving this one Assay Office $100 
000 per annum 

The United States Assay Office is located in a low 
modest-looking marble building located 
building at the inte! 


beside the 
more imposing Sub-Treasury 
section of Wall and Broad Streets, which marks one 
of the most historic spots in the country, namely, the 
site of the old Federal Hali where Washington took 
the oath as first President of the United States. Al 
though the building is small, yet it only masks a really 
large, inner building surrounded on all sides by office 
buildings and the Sub-Treasury The Assay Offices, 
and particularly this one, have an important position 
in the world of finance, for here the precious metals 
—zold and silver—in all forms and conditions of fine 

f 


ness are assayed and refined In brief, the work ¢ 
this office consists in assaying or determining the 
value of gold and silver, in whatever form presented, 
as coin, jewelry, or in any other shape Any one 
wishing to have gold or silver assayed in quantity or 
Wishing to sell to the government, may present his 
property at the Assay Office, where he may have the 
metal reduced and made into bars, or if he prefers, he 
may sell his bullion direct to the government 

The charge for doing the work is merely nominal 
and is baseu on the actual cost Millions of dollars 
are stored at all times in the vaults, and at the time 
our photographs were taken, the amount of gold and 


silver was about $40,000,000. When the precious metal 


is receiy od, the first step consists in weighing the coin 
bars, jewelry or tableware This is done with great 
exactness and a receipt is given Each person's hold 
ings are placed in a box and are taken to the melting 


room, where they are placed in crucibles with a flux 
and smelted and cast in ingot molds, the pouring being 
a highly picturesque operation. A small chip is taken 
from the bar for assay, 
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The chip is taken to the Assay room, where a hydrau- 
lic press reduces the sample to a size which permits of 
it being run through drawing rollers, so that the sample 
may be cut from the ribbon with the weight of one 
gramme. This is placed in a small unglazed earthen 
cup termed a “cupel,” and a known quantity of silver, 
copper and lead is added before firing, for the following 
reasons: The function of the lead, which is in the 
form of a thin sheet, is two-fold; first, it serves as an 
envelope to hold the particles of bullion, silver and 
copper together, while melting, and the lead also oxi 
dizes freely, dissolving the copper oxide and making 
it possible for both oxides to be absorbed by the porous 
body of the cupel. Silver is added so that the pro- 
portion of silver in the sample of bullion shall be 
approximately two of silver to one of gold, and that 
in the subsequent acid bath the gold shall not sur- 
round or mask the silver so as to prevent it from 
dissolving. In cooling the “button” which remains in 
the cupel after firing is apt to spurt up, thus wasting a 
portion of its weight and destroying the value of the 
assay. The lead oxide assists the copper oxide to be 
absorbed by the cupel. The cupel and its contents are 
now placed in a muffle furnace, and heated for a period 
If there be 
any copper or lead present in the sample, they will 


sufficient to insure complete melting. 


become alloyed with the copper and lead added by the 
Assayer, and will become oxidized and absorbed. The 
gold and silver, together with the known quantity of 
silver which has been added by the Assay Office, remain 
in the cupel in the form of a “button.” Each button is 
placed in a special tray which keeps each sample by 
itself and is then flattened and rolled, boiled in nitric 


acid, 32 deg. Baume, for ten minutes, and then in 


fresh acid for ten minutes more. The silver is dis- 
solved by the acid, forming silver nitrate, while the 
gold remains intact because only nitro-hydrochloric 
acid, so-called “aqua regia,” dissolves it. Gold is 
left in the flask and is washed and weighed. The 
loss of weight in the furnace is base metal—lead and 
copper. The loss of weight in the nitric acid is silver, 
and the remainder is gold In the case of silver 
bullion it is subjected to the humid test as well. 

So far the government has been acting as an Assayer, 
but if the depositor wishes to part with his bullion, 
which is now of known value, the government pays for 
it at the prevailing price and proceeds to separate or 
part the gold from the silver. This operation will be 
The price of gold 
Silver flue- 


described in a subsequent article 
never varies, costing $20.67 a fine ounce 


tuates with the market. 


oo 0+ em 
Electrolytic Apparatus for Hydrogen and Oxygen, 
The Schuckert Company, of Germany, has lately 
brought out an electrolytic apparatus for producing 
hydrogen and oxygen on an industrial scale, and it is 
claimed that the gases can thus be produced very 
easily and economically. The apparatus has the form 
of a series of tanks or reservoirs, above which are 
the bell-shaped receptacles for the gases. Both tanks 
and receptacles are constructed of cast iron, and only 
the electric conductors are of copper. A_ solution 
of 15 per cent caustic soda in water is used for the 
electrolyte and the voltage is from 2.8 to 3 volts for 
each apparatus. A number of the latter are generally 
used, and are connected in series The solution is 
kept heated to a temperature of 70 deg. C. during the 
action and an electric heating device is used in the 
present case, although if steam heat is available the 
heating is of course much more economical. Each of 
the gases, given off at its electrode, is accumulated in 
the bell-shaped receiver, and where a number of ap 
paratus are used the receptacles for each gas are all 
connected by a common tube. The gases are passed 
into a washing chamber, which retains all traces of 
soda which may be brought over With proper pre 
cautions it is possible to obtain oxygen and hydro 
gen of 97 or 98 per cent purity A great advantage 
of the electric apparatus is that the production of ga 
e instantly controlled to any desired point and 


may | 
stepped at will. Each element contains about 10 gal 
lons of soda solution and takes a current of 600 am 
peres. It weighs about 500 pounds. A tank of this 
capacity will produce per hour 55 gallons of hydrogen 
and 28 of oxygen at the ordinary temperature and 
pressure An outfit for producing 100 cubic yards 
of oxygen and 200 of hydrogen per 24 hours contains 
40 of these elements and is estimated to cost $4,500 
When the current is furnished by a hydraulic plant, 
the figures show that the gas can be produced as low 
as 25 cents per cubic yard, or 50 cents if it is to be 


compressed in tubes for shipment 


- — ee 


A project is on foot to make gas near coal mines 
and pump it 124 miles to Paris It would be sent 


would be re 


highly compressed, and the pressure 


duced for consumption It is expected if this project 
is carried out that gas can be supplied for 28.7 cents 
per 1,000 cubic feet to the city, 574% cents for private 


lighting and 3444 cents for use as fuel. 
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Automobile News, 

Now that road races are forbidden in France, auto- 
mobilists have taken to hill climbing and mile and 
kilometer events. 

Automobiles across the Caucasus for carrying the 
Russian mail are to supplant the present transport 
post-horses, with changes every ten miles. 

Automobile cabs are again demonstrating their 
usefulness in New York and other cities during the 
inclement weather when horses are so often helpless. 

The Automobile Club of Great Britain proposes to 
establish a motor-car school for the teaching of motor 
car driving, at which members and their servants 
can learn driving and the management of motor 
vehicles, and from which thoroughly respectable and 
competent servants will be obtained. In England at 
the present time there are very few automobilists who 
possess more than the most elementary knowledge of 
motor-car driving or the management of a vehicle. 


The Automobile Club of London some time ago 
offered a prize of $600 for a device to overcome the 
dust nuisance caused by pneumatic tires. The judges 
were Prof. Vernon Boys, F.R.S., and Mr. Worby Beau- 
mont. The suggestions for remedying this grievance, 
however, have been so disappointing, and the schemes 
submitted so impracticable, that the judges have de- 
clined to make an award. However, the club have 
extended the period of the competition until the be- 
ginning of June, by which time it is to be hoped some 
palliative of this great drawback will have been dis- 
covered 

The idea of constructing a special road for motor 
cars from London to the South Coast of England haa 
been mooted. Mr. George Lowithain, a well-known 
civil engineer and enthusiastic motorist, is interested 
deeply in the scheme 
a track 80 feet wide, paved with 4 inch granite cubes 
laid on pitching with a covering of concrete sufficient 


He suggests the construction of 


to prevent settlement of the paving sets into holes or 
ruts. Such a road would approximately cost $260,000 
per mile. The cost of a macadamized road laid on 
stone pitching and well grouted and rolled with a steam 


or 


roller would be about $135,000 per mile. 


One of the greatest difficulties encountered by auto- 
mobile drivers is in connection with the water circula- 
tion. Pump troubles are so frequent that one or 
two English manufacturers have endeavored to sur- 
mount the obstacle by a system of air cooling. But 
the idea is generally condemned Yet in a recent 
run from London to Southsea, a distance of approx 
imately 70 miles, three 10 horse power cars equipped 
with the air-cooling apparatus covered the journey 
without the slightest hitch, and when they arrived 
at their destination were in perfect condition. At 
no part of the journey were any signs of those troubles 
generally conceded to be characteristic of the air 
cooled motors observed, and, in fact, these particular 
automobiles conclusively proved that the system could 
be utilized in lieu of the pumps. In view of their 
conspicuous success on this occasion these three cars 
are to be submitted to further exacting trials to sub- 
stantiate the advantages of the air-cooling system. 

Some important brake trials have been made by the 
Automobile Club of Great Britain on a private read 
in the grounds of Welbeck Abbey for the purpose of 
obtaining conclusive data of the space within which 
motor vehicles can be stopped when driven at high 
speeds. The road had a steady gradient throughout 
the measured mile run, selected for the tests, of about 
1 in 60 
also over the last one-twentieth of the mile (88 yards), 
in order that the speed at which the cars were travel 
ing at the end of the mile might be ascertained. As 
the front wheels of the cars passed over the tape at 
the end of the mile their brakes were applied, and 


The cars were timed over the full mile, and 


when they came to rest the distance from the tape 
of the point at which the front wheels rested when 
the car stopped w irefully measured, The stopping 
of the cars on the flat, on a hard, dry road, showed 
that at the undermentioned speed the cars could be 
stopped on an average in the following number of 
lengths; a length for this purpose was calculated to 
be 11 feet & inches, as that was the average length 
of the cars engaged in the trial 
Miles per hour 

] 11 to 14, 14-5ths times the car’s length. 

2 15 to 17, 2 times the car's length 

3 18 to 20, 2% times the car's length 

4 20 to 24, 3% times the car's length 

The figures given above are averages As a matter 

of fact, one car traveling at 13 miles per hour was 
miles 
third 


when going at 20 miles per hour was stopped in 12 2-3 


stopped in 4 yards; another traveling at 18%, 


per hour was stopped in 7 yard and a 


yard average weight of the vehicles without 


passengers was 24 hundredweight From these re- 


sults it will be seen that motor-cars can, on an aver- 
age, be stopped, when traveling at 20 miles an hour. 
in less distance than the ordinary horse vehicle can 


be pulled up when traveling at 10 miles an hour. 
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THE IMPROVEMENT OF WASHINGTON 


' Kh WASHINGTON CORRESPONDENT. 

Aft months of study and investigation on the part 
of architect ind sculptors of the highest professional 
standing, there has lately been formulated a most pre 
tentiou plan f vhat might virtually be termed a 
new Washinetor © elaborate | the scheme for re 
modeling ind ‘ nstructing the capital city along 
the ne plant i when the city on the Potomac was 
originally iid out—a project which, as at present 
contemplated, constitutes the most magnificent ad 
vance in civik vernment ever undertaken in the 
United State lo define briefly the scope of the im 
provements outlined, it may be said that the object 


ot the enterprise is to bring into harmonious rela 
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grounds were unprovided for, but instead there were 
embodied numerous small areas designed to beautify 
the connections between the various departments of 
the government 
During the nineteenth century, however, Congre 

seeing no prospect that the government buildings 
would ever require so large and grand a setting, di 
verted from the original purpose The great space 
known as the Mall, which was intended te form a uni 
fied connection between the Capitol and the White 
House and to furnish sites for a certain class of pub 
lic buildings, was cut into fragments, each portion re 
ceiving a separate and individual informal treatment 
thus substituting diversity for harmony; many reset 
vations passed from public into private ownership, 


Pt 1 ighorinee "e 
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Garden and Terrace at the Washington Monument 
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Mr. Daniel H. Burnham, of Chicago, and Mr, Fred 
erick Law Olmsted, Jr., of Brookline, Mass., be em 
ployed as experts with power to add to their num 
ber These gentlemen subsequently invited Mr 
Charles F. McKim and Mr. Augustus St. Gaudens, of 
New York, to act with them in the preparation of 
plan 

rhe work of this special commission has been to 
devise a plan which will tend to restore that unity of 
design which was the fundamental conception of those 
who first laid out the city as a national capital, and to 
formulate definite principles for the placing of those 
future structures which in order to become effective 
demand both a landscape setting and a visible orderly 
relation one to another for their mutual support and 





View Toward the Capitol, Showing Boulevard and New 


Department Buildings, 


THE PROPOSED EMBELLISHMENT OF THE NATIONAL CAPITAL 


tion with one another the Washington Monument, the 
proposed Memorial to Abraham Lincoln, the White 
louse and all public buildings including the Capitol 
in short, to make the American seat of government 
still more beautiful by treating artistically and scien 
tically the entire territory of the District of Co 
lumbia 

The city of Washington differs from all othe 
American cities in the fact that in its original plan 
parks were laid out a ettings for publle building 
Even the broad avenues of the capital were arranged 
80 as to enhance the effect of the great edifices of the 
nation, and the aquares at the intersection of the wick 
thoroughfares were planned as sites for memorial 


Parks in the modern sense of large public recreation 


with the result that public buildings have lost thelr 
ippropriate urroundings, and new structure have 
been built without that landscape setting which the 
founders of the city relied upon to give them beauty 
and dignity 

Of late years the demand for new public building 
and memorials has reached an acute stage ind im 


pelled by the embarrassment in locating these be 


cause of the difficulty in securing appropriate sites, the 
United States Senate in the pring of 1801 ordered 
the preparation and submission of a general plan for 
the improvement of the District of Columbia rhe 
Senate committee having the matter inp charge met the 
representatives of the Inatitute of American Arch 


tects, and agreed to the proposition of the latter that 


enhancement rhe chief aim of the commission in all 
branches of the gigantic project, however, has been 
to carry to a legitimate conclusion the comprehensive, 
intelligent, yet simple and straightforward scheme 
devised by L’Enfant under the direction of George 
Washington and Thomas Jefferson 

The proposed improvement of the Mall is very ex 
tensive It is proposed to secure for it a uniform 
width of 1,600 feet throughout its entire extent The 
axis of the Capitol and the Washington Monument 18 
to be clearly defined by an avenue a mile and a half in 
length and 800 feet broad, walled on either ide by 
elms planted in formal processions, four abreast The 
crogs axis of the Mall, forming a thoroughfare between 
the body of the city and the river front, will be lald 
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out as a garden. Areas adjacent to the Mall and aver- 
aging more than 400 feet in width from the Capitol to 
the Washington Monument are set aside as sites for 
the great museums and buildings devoted to scientific 
purposes. Perhaps the feature of this portion of the 
plans which serves as the greatest cause for congratu 
lation is found in the arrangement whereby the un 
sightly railway terminal which is now set down in the 
Mall will be removed to another portion of the city. 

Not only will the monument be brought into the 
Capitol vista, but the Mall will be restored to its orig 
inal use as a grand setting for the two great buildings 
of the nation, the Capitol and White House. To the 
distance of one and a half miles from the Capitol to 
the monument the reclamation of the Potomac flats 
adds another mile, giving opportunity for an extension 
of the treatment accorded the Mall and also a new 
and great memorial to Abraham Lincoln, to stand on 
the axis of the Capitol and monument, near the bank 
of the Potomac The proposed Lincoln Memorial con 
sists of a portico of Doric columns 250 feet in length 
by 220 feet broad. The Lincoln Memorial will be the 
gate of approach to the park system of the District 
of Columbia A broad paved quay or landing space 
will skirt the Potomac; the proposed Memorial Bridge, 
to be erected at a cost of $15,000,000, will lead directly 
across the Potomac to the mansion house at Arlington, 
the national cemetery; and drives up the valley of 
Rock Creek will afford natural 
connection to the National Zoo- 
logical Park. 

Connecting the Washington 
Monument and the Lincoln Me- 
morial will be a canal 200 feet in 
width and 2,300 feet in length 
and similar to those at Versailles 
and Fontainebleau. West of the 
monument it is planned to place 
a garden, which will not only 
add to the impressiveness of the 
structure, but create an axial re 
lation with the White 


this latter being accomplished by 


House, 


a sunken garden framed in by 
tree-bearing terraces in the 
shape of a Greek cross The 
center is marked by a great pool, 
and rectangular basins support 
this From the garden a flight 
of steps 300 feet in width lead 
to the base of the monument, giv 
ing that structure forty addi 
tional feet of height rhe space 
south or in the rear of the White 
House will be left practically un 


disturbed Between the monu 


ment and the Potomac will be a 
great place of recreation to be 
known as Washington Common, 
and the plan for which contem- 
plates a great stadium bordered 
by smaller playgrounds 

The south side of Pennsyl 


vania Avenue, now a blot upon 


the city, is designated as a site 
for the District Building (which 
corresponds to a City Hall), the 
Armory for the District Militia 
a Hall of Records and other sim 
ilar structures rhe connection 


between the Mall system and the 


Capitol is formed by a rectangle 

1,000 feet long and 450 feet wide, 

relieved by plots of green and flanked by two public 
buildings which will stand as sentinels to the Capitol 
The chief decoration of this area, to be known as 
“Union Square will be the Grant Memorial, asso 
ciated with which will be the figures of his great 
lieutenants, Sherman and Sheridan tanding inde 
pendently yet formins i ingle composition rhe 


grounds at the Capitol will be elaborated by terraces 
relieved and enriched by basins and fountains, in 
which the water falling from one level to another is 
poured finally into a great central basin at the street 
level Indeed, the Commission, impelled by the fact 
that Washington experiences during four months of 
the year extended periods of intense heat, has pro 
vided for a wonderful array of fountains and for an 
increase in the water supply which will make possible 
the copious and even lavish use of water in these foun 


tains In addition to these main features, the plan 
for the improvement of Washington embraces many 
minor projects such a the creation of a magnificent 


“Cl, Drive on the Palisades of the Potomac, and 


the creation of a great boulevard system connecting 


the various parks 
--+e> 
rhe most recent application of the electric current 
is that of taking the place of the old-time bed warme! 
The modern Implement consists of a coll of wire cov 
ered with asbestos 
through the wires heats up the material 


SURROUNDING NOVA PERSEI. 
SLIDE PLATE-HOLDER 


ind the electric current passing 
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THE YERKES OBSERVATORY TWO-FOOT REFLECTOR. 
BY MARY PROCTOR, 

Among the many important pieces of work which 
have been accomplished in the instrument shop of the 
Yerkes Observatory, has been the mounting of the two- 
foot reflecting telescope, with which the faint nebula 
surrounding Nova Persei (referred to in the Sciex 
TIFIC AMERICAN for December 7, 1901) was photo 
graphed 

The telescope is mounted in the southeast dome of 
the observatory, which was originally intended for 
a 16-inch refractor. A substantial observing platform 
or floor, 20 feet in diameter and 12 feet higher than 
the original floor of the tower, was also built, so that 
the eyepiece or plate-holder of the telescope is never 
more than 11 feet above the floor, and is therefore 
easily accessible with the aid of a suitable observing 
chair. 

While the instrument is generally called the two- 
foot reflector, the clear aperture of the large mirror 
inches, the focal length being 93 inches. The 
disk of glass for this mirror was made at the St. 
Gobain glass works near Paris, for Prof. G. W. Ritchey, 
who finished the work of grinding, polishing, and 
figuring it in 1896, at his own laboratory in Chicago. 

In the case of a reflecting telescope of large angular 
aperture, such as the present instrument, great rigidity 
of the tube and extreme stability of support of the 


is 23% 





optical parts are absolutely essential, in order that 
the optical parts shall remain in perfect adjustment. 
And no less important are the perfection of the driv 
ing mechanism (by which the telescope is made to 
follow the apparent motion of the heavenly bodies from 


east to west across the sky) and of the guiding mech 
anism, by which the observer corrects any minute it 
regularities of movement rhe parts of the mount 


ing concerned in the four important requirements 
just mentioned were designed with great care by 
Prof. Ritchey and constructed under his supervision 
The arrangement of the polar and declination axes is 
similar to that used in the German type of equatorial 
mounting; but the end of the tube below the declina 
tion axis is so short that it will pass the column with 
out obstruction for all declinations, so that reversal 
of the instrument when passing the meridian is un 
necessary Long-exposure photographs can therefore 
be started four or five hours east of the meridian, and 
continued for eight or ten hours when required 

The driving clock, part of which can be seen Inside 
the column in the illustration, is similar in general 
plan to that of the 40-inch refractor, and is one-fourth 
the alse of the latter, the governor making two revolu 
tions per second instead of one, as in the larger in 
atrument Ihe ball weigh about seven 
pounds each, and all parts of the clock are propor 
rhe winding drum is pro 


governor! 


tionately heavy and atrong 
vided with a maintaining device, the winding at pres 
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ent being done by hand and requiring attention every 
two hours. 

The driving worm and worm-gear, which directly ro- 
tate the polar axis, were ground together for 200 hours 
with fine grades of emery (such as are used in optical 
work) and oil, and the smoothing was finished’ with op- 
tical rouge and oil. To this grinding the extraor- 
dinary smoothness of driving of the instrument is 
largely due. 

The plan of support adopted for the large mirror 
is as follows: “The mirror rests upon three very 
rigid cast-iron plates, 10 inches in diameter, the upper 
surfaces of which are ground to fit the back of the 
mirror. One thickness of writing paper is placed be- 
tween each iron plate and the glass. Each plate is 
supported at its center on a strong ball-and-socket 
joint. The three balls form the upper ends of the 
three large adjusting screws which extend through 
the heavy back casting, and by which the mirror its 
adjusted for collimation. The edge support adopted 
consists of four strong steel bands, each of which is 
in contact with nearly one-half the circumference of 
the mirror; two opposite bands are just above the 
middle of the edge of the mirror; the other two, 90 deg. 
from the first, are just below this plane. In addition, 
four long rigid arcs of cast-iron are used to give greater 
stability of position laterally; two of these are bolted 
down to the large casting behind the mirror; the other 
two are held against the edge 
of the mirror by weak springs.” 

The skeleton tube is about 
seven feet long, and is construct- 
ed of eight two-inch steel tubes, 
which are connected by three 
strong light rings of cast alu- 
minium. The rings are driven 
on the tubes, and each junction 
is tightly clamped with two 
strong screws, When the tele- 
scope is used with the dovble- 
slide plate-holder for direct pho- 
tography at the first focus, an 
attachment is used consisting of 
a strong cast-aluminium ring 
which carries, by means of four 
thin wide bands of steel, the 
diagonal plane mirror and its 
supports. 

The double-slide plate carrier 
used with the two-foot reflector 
is the same which was used in 
Prof. Ritchey’s first experiments 
in photographing with the 40- 
inch telescope with a _ color 
screen. In the latter work a 
large sliding plate-carrier tak 
ing 8 x 10 inch plates is now 
used. The smaller one takes 
3% x 4% inch plates, and the 
field photographed is three 
inches square, which 
sponds, in the two-foot reflector, 
to a portion of the sky about two 
degrees square. 


corre 


In regard to the exposures, the 
telescope is of course always 
moved by the driving mechan 
ism (the clockwork in the col- 
umn) during an exposure, but 


TWO-FOOT REFLECTOR WITH WHICH PROF. RITCHEY PHOTOGRAPHED THE NEBULA in addition to this the observer 
HIS ASSISTANT, MR. PEASE, WORKING THE DOUBLE- 


watches and “guides” through- 

out the entire exposure This 

is not done in the old-fashioned 
and clumsy way of moving the entire telescope to 
make the necessary corrections (by means of “hand 
slow motions’) but by means of what !{s called the 
double-slide plate carrier, in which the photographik 
plate, in its plate-holder, is carried on two very finely 
made slides, at right angles to each other, which can 
be moved by two screws held in the observer's fingers 
By this means the necessary small corrections can be 
made with extreme delicacy and quickness, 

At the edge of the fleld a “guiding star” is selected 
and is brought to the intersection of the spider lines in 
the “guiding eyepiece,” which is carried on the same 
frame which also carries the photographic plate, so 
that the two move together. If the observer keeps the 
“guiding star’ exactly bisected on the spider lines, he 
also keeps all of the stare of the fleld being photo 
graphed immovable on the photographic plate, despite 
any small errors which may occur in the clock driving 

This guiding is done throughout all exposures, long 
or short, which accounts for the excellent results ob 
tained In Prof, Ritchey's heat photographic work 
with the reflector, double stars only 24 seconds of ar 
apart are sharply separated, In the illustration show 
ing the two-foot reflector, with which the Nova Perse 
nebula photographs were taken, Mr, F. G. Pease, Prof 
Ritehey's assistant, ia represented at the sliding plate 
carrier, with his fingers on the serews and his eye at 
the guiding eyeplece The clockwork ia seen in the 
column, and the two-foot silvered glass speculum is 
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seen at the lower end of the skeleton framework or 


tube 


The combination of stability 


f position of mirro 


moothness of clock driving, rigidity of skeleton tube 


and delicacy of following made possible by the use of 
the sliding plate carrier, is so effective that when at 
mospheric conditions are good the image of the guid 
ing star in the eyepiece of the plate-carrier does not 
wander by so much as one one-hundredth part of a 
millimeter during an exposure of three or four hou 
The accuracy with which the star images are kept im 
movable on the photographic plate is nearly as great, 
as is shown by the photograph 

The results obtained with the twe-foot reflector 
show that very fine atmospheric conditions are neces 
sary for the best results, even in the photography of 
nebulae What then would be the results if a properly 
mounted great reflector were erected in such a climate 
as that of California 

Prof. Ritchey has given a detailed account of the 
construction of the two-foot reflector in the Astro 
physical Journal for November, 1901, of which the 
above sketch is a 


ynopsis 
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» Changing Use of Gas, 





ny ALTON D ADAMS 

Since the introduction of electric lighting, early in 
the decade 1880-1890, gas has grown less important 
as an i!luminant and its application to heating has 
greatly increased This movement in the use of gas 
is away from a field where it is less efficient than 
electricity, to one where its heating qualities can be 
used to greater advantage An ordinary gas burner 
consumes about five cubic feet of gas per hour and 
yields a light of approximately 16 candle power. Each 
enbie foot of this gas burnt develops about 650 heat 
units, or 3,250 units per hour at the burner of 16 
candle power Incandescent electric lamps of 16 can 
dle power regularly consume energy at the rate of 
50 watts each. One watt-hour is the equivalent of 
3.412 heat units, so that the incandescent lamp of 16 
candle power develops 170.6 heat units hourly it 
follows that the energy required to maintain the open 
gas flame for a given illumination is nineteen times 
as great as that necessary in incandescent lamps for 
equal service 

If the electrical energy required by the incandescent 
heater, the amount of heat there 


lamp be supplied to : 
produced is exactly the same as the amount that would 
have been developed in the lamp. If the gas required 
for a given illumination at an open flame be burned 
in a gas stove, the development of heat there is fully 
Where the 


gas is perfectly burned and the products are cooled 


as great as it would be at the burner 


before they escape the electric heater and the gas 
stove are equally efficient In many cases, however 
the combustion of the gas is not complete, and even 
where it is completed the heat is not usually extracted 
from these products before they escape In the trans 
formation of electrical energy to heat the efficiency 
is necessarily exactly 100 per cent, and there are no 
products of combustion to carry away part of the 
heat For the reasons just stated the efficiency of 
the gas stove may easily drop 75 or even 50 per cent 
if the gas stove extracts from the gas passing through 
it only one-half of the possible amount of heat, the 
gas is still 9.5 times as effective as a heating as it 
ie as a lighting agent, taking the results attained with 
electrical energy as unity in each case 

rhe general tendency is to shift the use of gas to 
that fleld where it is under the least disadvantage 
This tendency is well illustrated by changes in the 
number of gas street lamps and of gas stoves used 
in Massachusetts during the past fourteen years In 
the accompanying table the number of gas street 
lamps and of gas stoves operated in each year from 
1887 to 1900 are stated as deduced from the reports 
of the Gas and Electric Light Commissioners of 
Massachusetts 
GAS STREET LAMPS AND STOVES IN USE IN MASSACHUSETTS 


Year Ending 


Cias Stoves in 


June 20 Street Lampe Glas Stoves ee tit 
1887 18.000 2.378 
1HsS 18, 335 ios 
1sRO 17.200 ie | 
14%) 15.40% T4I8 
L801 14.107 M.fieits } 
1a 13.34 17% 
Tas 12.971 12.880 
Phot | mayo 15.8 
1s 1.701 2.03 2.88] 
isis 11.408 7Z. 10 0.61) 
1807 118 78,007 LM) 
Tus 12.47 70.385 47.608 
Lai 12. 87¢ ae)! 47S 
1m00 13.208 5.47 18.4 


For the fiscal year of 1887 the number of gas street 
lamps throughout the State was 18.990. but for 1900 
thirteen years later, the number of these lamps was 
only 13,308, a decline of 30 per cent This decrease 
in the number of gas street lamps took place in spite 
of a rapid rise of population during the period under 


consideration Figures are not at hand to show the 
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rate of increase for the population of the State since 
IS8S7, but from 1890 to 1900 this increase was 25.2 
per cent If the use of gas street lamps had only 
kept pace with the rise in population, the number of 
these lamps in 1900 would have been more than 25,000 
instead of 13,308. While it is not possible to give the 
numbers of gas street lamps in years prior to 1887, 
it seems certain that there was a constant decline 
during nearly all of the decade from 1880 to 1890 
rhis view is supported by the known increase of elec 
tric street lighting during these years In 1880 the 
income from electric street lamps in Massachusetts 
was practically nothing. For the fiscal year of 1890 
the value of electric street lighting was £776,986.18 
and the sum paid for gas street lighting was only 
42.1 per cent of this amount 

rhe lowest point reached in the number of gas 
street lamps was in 1896, when it fell to 11,693. Since 
that date the increase to 13,308 has hardly done more 
than maintain a constant ratio to the growing popu 
lation 

Quite different from the declining use of street 
lamps has been the application of gas stoves For 
the year 1887 the number of such stoves reported was 
only 2,378, while for 1900 the number was 95,547 
That is, during thirteen years the number of stoves 
reported has grown to more than forty times th 
original magnitude. In the seven years from 1887 
to 1894 the number of stoves increased to 15,877, the 
average yearly addition being nearly equal to the 
original. During this period the reports seem to be 
incomplete, as figures for various large companies, 
notably those in Boston, were omitted Beginning 
with the fiscal year of 1895 the returns seem to in- 
lude nearly all important companies, and the number 


of gas stoves goes up to 42,563, or more than two 


and one-half times the reportea number for the pre 
vious year. Of the stoves included in the report for 
1895, 23,881, or a little more than one-half, were at 
Boston Near the close of the fiscal year of 1894 one 
of the Boston companies, under the spur of competi- 
tion, offered gas stoves to its customers on very 
favorable terms. This action no doubt had much to 
do with the large increase of the number of stoves 
at Boston in 1895 and 1896. How many stoves were 
put into use at Boston from 1894 to 1895 cannot be 
stated, but from 1895 to 1896 the number was 25,729, 
or more than the entire number there in 1895. Dur 
ing the year. just considered, the number of stoves 
throughout the entire State, including those at Bos 
ton, increased from 42,563 to 72,195, or 29,632. It 
follows that the stoves added throughout the State 
outside of Boston numbered only 3,903, or less than 
one-sixth of the increase in that city. In 1896 the 
severe competition at Boston came to an end, and 
the maximum number of gas stoves there was reached 
in the fiscal year of 1897, when it stood at 53,350 
Since the date just named this number has declined, 
and stood at 48,064 in 1900. At the time of severe 
competition stoves were installed at Boston without 
any charge and under contracts that titles should 
pass to the users when gas to a certain value had been 
consumed. The small decrease in the number of gas 
stoves used at Boston is probably due to failures of 
some consumers to burn encugh gas to earn the stoves 
Evidently the number of stoves in Boston had been 
pushed much beyond the normal demand 

Outside of Boston the increase has been constant 
and rapid, from 22,585 .a 1896 to 47,483 in 1900, thus 
more than doubling in four years. This increase is 
the more instructive because it has come about simply 
through the natural demand In 1897 Boston had 
67 per cent of all the gas stoves in the State, but in 
1900 this had fallen to 50 per cent. Boston still has 
four times aS many gas stoves per unit of popula 
tion as the remainder of the State, since its number 
of inhabitants is only one-fifth of that for the entire 
State 

_- ee — 
Our Car Shortage, 

Reports of car shortage rarely fail to put in an ap 
pearance at some time -during the season of active ship 
ments, either in the grain or coal producing sections, 
or wherever there happens to be an extraordinary pres 
sure of traffic From this fact the inference has fre 
quently been drawn that the railroad companies, de 
spite the additions made in recent years to rolling 
stock numbers, are far from having brought their 
equipment up to that condition conducive to the best 
economy in operating results. Naturally, the lack of 
cars or engines for tonnage actually offering means 
loss at some point or other; but still it seems that 
there must be the periodical outcry of a scarcity of 
cars Just now it appears to be the iron and coal 
interests of Pittsburg and its vicinity which are the 
main sufferers, the car famine being characterized 
is the most serious Pennsylvania has ever experienced 
ivys the New York Times 

It is perhaps not to be wondered at that there should 
be a lack of facilities such as are alluded to, seeing 


to how great an extent traffic has grown, and how 
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little, apparently, has been done to meet this growth 
by adequate additions to the number of cars in the 
railroad service A recent feature of railroad reports 
has been the amounts appropriated from earnings or 
raised by capital issues for the purpose of remedying 
this state of affairs by the reconstruction and enlarg 
ing of old cars and the building or purchasing of new 
ones, but the work has progressed on a very small 
scale compared with what traffic conditions indicate 
should have taken place, and the result is a state of 
affairs which at times is unsatisfactory to the last 
degree 

It may be urged, and properly so, that what addi 
tions have been made to freight equipments have to 
a great extent been cars of large capacity, much larger 
than that of cars destroyed or retired from service. 

rake for example the equipment of the Chicago and 
Northwestern, upon which there have been quite lib 
eral outlays the past few years, and it is shown by 
the company’s reports that while the tons moved since 
IS98 have increased in the equivalent of 28 per cent, 
and the ton miles 22 per cent, freight cars of all de- 
scriptions have increased only 16 per cent, that is as 
to number, capacity not being ascertainable. Even 
this is a much better showing than could be made by 
the average railroad, large and small, a fact which is 
clearly brought out in statistics published which cover 
the country’s entire railroad system These, indeed, 
indicate really surprising conditions, and anything 
but adequate attempts to raise car numbers to the 
level of traffic development, strange as it may seem, 
after what has been the burden of so much talk of 
activity in car building, of bringing equipment up to 
date, and so forth 

Adopting results as set forth in the Interstate 
Commerce Commission's returns for the fiscal year 
1900, and comparing these with results for previous 
years, the following somewhat striking comparisons 
are obtained, showing tons of freight carried and the 


number of cars in the freight service: 


Cars in 

Tons Freight 

Carried service, 

1804 us soins 638, 186.553 1,205,169 
1895 eees sens 696, 761.171 1,196,119 
180 cove «++. 765,891,385 1,221,887 
1897 . 7" 741,705,946 221,730 
1898 ae 7 879,006,307 1,248,826 
Testa) a ; 959, 763.583 1,205,510 
1900 1, 101,680,238 1,365,531 


The movement in freight is seen to have grown 
from. 638,186,553 tons in 1894 to 1,101,680,238 tons for 
1900, indicating that there was an increase of about 


463,500,000 tons. or 


72 per cent If the enormous fig- 
ures relating to the movement of tons one mile, the 
unit of service, be adopted, the result is quite similar, 
these showing in round numbers 141,599 million ton 
miles for 1900 against 81,073 millions for 1894, an in- 
crease of 60,526 million ton miles, or 74 per cent. 
But coming to the freight car equipment, it is to be 
noticed that 1,365,531 cars in 1900 took the place of 
1,205,169 in 1894, the increase being 160,362 cars, or 
but little more than 13 per cent 

The Interstate Commission has succeeded in intro- 
ducing into its reports statistics showing the number 
of tons of freight originating on all the roads, that is, 
avoiding all duplications owing to much of the tonnage 
passing over more than one road and being reported by 
all roads handling the first offerings. These, however, 
go no further back than 1899, tias limiting comparison 
to results for 1900 with those for that period. The 
number of tons given is 593,970,955 for the latter year, 
and 510,079,200 for the former, from which it can be 
seen that a net increase of nearly 84 million tons took 
place, or the equivalent of 16 per cent Attention may 
now be directed to the fact, as demonstrated in the 
table, that 1900 showed a larger increase in cars than 
any other year, namely, 70,021 cars, but as this is less 
than a 6 per cent expansion, it will be at once realized 
that even on this exact basis the disparity between 
traffic gain and the furnishing of increased facilities 
is very great A test of the tonnage movement on the 
basis reported for the longer series of years shows 
that between 1899 and 1900 the increase was very sim 
ilar to that brought out the other way—that is to say 
the actual tons without duplications—it being equal 
t 
vitiated by the different methods of making returns 


» about 15 per cent, so that comparisons are not 


This being the case, some idea may be gained of the 
increasec demand for service put upon car equipment 
from a giance at the calculations now submitted giving 


tons carried per car for the past seventeen years 


i Pons per 
I Freight 
(‘ar Car 
R04 a TROAR o 74 
1808 R2 ut) é 4i 
1st 6" 1900 807 
S07 Ho 
After such a showing as this there will perhaps 
be little wonder expressed that cat hould run ort 
when there 1 pre of traffic 
“a4 ae 
The Rapid Transit Subway in New York will be 


equipped with the third-rail system 
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A PIGEON RANCH. 
BY CHARLES F. HOLDER 
Travelers from Los Angeles to Pasadena, Cal., as 


the train winds up the Los Angeles River to enter 
Arroyo Seco, at the head of the San 


Valley, are 


the picturesque 


Gabriel sometimes entertained by the 
flock of 


flecks of 


spectacle of vast birds which come sweep 


ing on like huge brilliant summer clouds 


In their beautiful movements they call to mind the 
Modena 


not only one of the 


famous flocks of which a century ago were 


marvels of Europe, but of the 
world For centuries the inhabitants of Modena had 
been pigeon trainers and fliers, and the sport became 
an art like falconry The men who conducted it took 
their positions in tall towers, and by means of flags 
directed the movements of their flocks, some of which 
white or blue. 
flocks; that is, 


trained to dart into another 


were all dark birds, others The original 


pigeon fliers fought their a flock was 


knives being attached to 


their feet Sanguinary contests were carried on in 
midair, and when the flocks came together silvery 
bodies and feathers dropped, telling of the slaughter 


done But the fliers of later days merely strive to 


develop beautiful figures and 
evolutions and to show the per 
fection of training 

Nowhere in the 


probability, can so many tame 


world, in all 
pigeons be seen in the air at 
one time as in or near Los 
Angeles The flocks 


which sweep down the Arroyo 


great 
fairly cloud the sky at tim 
when one stands in the well 
wooded portion. The birds are 
then returning from some feed 
ing ground, and if followed 
they can be traced to possibly 
the only pigeon ranch in Amer 
ica, shown in the accompany 
ing illustration. Looking at it 
the reader can see at a glance 
about fifteen thousand pigeons, 
assuming that the birds are all 
at home this being the esti 
mated number on this unique 
owned by Mr. T. G. 
f Los 
California is par- 


ranch 


Johnson, « Angeles 


Southern 


ticularly favorable to pigeons 


They have few natural ene 
mies, hawks being very scarce, 
while the perpetual summer is 


an important factor. The ranch } 
was started some years ago by 
aman who believed that the 
squab supply was not equal to 


the 
until he had accumulated sev 


demand, and he continued 


eral thousand birds, upon 
which he sold out to the pres 
ent owner, who made a study 
of the 
into it with the same zeal that 
Asa 


result Los Angeles has a ranch 


question, and entered 


an orange grower would 


which is a curiosity in itself 
ranking with the ostrich ranch 
Which has been described in 
these columns 

covers 


The pigeon ranch 


about eight acres of sandy, 
ground in the bed of 
Angeles River 


there is an abundance of wate! 


gravelly 
the Los where 
Here stands the enormous ark 
Shaped loft, o1 pigeon house 

whose crudities of architecture 

are concealed by the thousands of pigeons which stand 
Fifteen thousand 


billing and cooing, upon the roof 


birds fairly cover the ground and loft, so that at times 


from a distance it appears as though some of the snow 
trom the neighboring Sierras had been dropped upon 
the roof. The increase of this gigantic flock is enor 


mous, as may be assumed If the market should fail 


or give out, as did that for the Belgian hare, Mr. John 


fon would be utterly unable to feed his birds, as in 


less than two years he would by calculation have a 


possible million birds on his hands Fortunately, the 


demand is better than the supply, and the pigeon 
ranch sends about forty thousand squabs per year to 
the market 

The birds which produce this enormous output are 
well cared for, the conditions being all but perfect 
The main building is sixty feet in length and twenty 
feet high the exterior and interior being covered 
With mating boxes, on the outside standing in tiers 
of ten. In all there are between five and six thousand 
hests, all of hich are Oo arranged that they can be 
reached by a ( or avenue from the interioi mi 
fated, cleaned. ete 

A rapid evolution is going on in the flocy. Mr 


Scientific American 


Johnson desiring white birds, is eliminating the dark 
selling them, and as a result the flock is 
rapidly becoming white, when it was quite the reverse 


ones by 
last year. This change is well shown in the illustra 
tion The statistics of this unique ranch are inter- 
esting. The estimated output for the month is three 
thousand, the gross income being about nine thousand 
dollars per annum. The average price per dozen for 
the birds is about three dollars, sometimes ranging up 
to ten. The expense of maintaining such an enormous 
flock is not inconsiderable, as, contrary to what might 
forage and fly far 
afield to feed, rarely leaving their home, thus forcing 


be supposed, the pigeons do not 


their owner to keep them in good condition. To ac 
complish this the birds are fed three times a day, each 
meal costing approximately for all, five dollars, so 
the annual food bill is about fifty-five hundred dollars. 
The food consists mainly of wheat, screenings, boiled 
meal and stale bread. The daily consumption is about 
eight sacks of wheat and 
The bread is an addition- 
al fattener given during the week 


twelve sacks of screenings 


many gallons of boiled meal 


Being conducted on scientific principles, the sanitary 





A PIGEON LOFT ACCOMMODATING THOUSANDS OF BIRDS 





GENERAL VIEW OF THE LOS ANGELES PIGEON RANCH. 


condition of the birds is excellent. Once a week every 
corner of the great building i lisinfected | forcing 
carbolic acid and water into every crevice, while the 
sulphur and in 
Hun 


birds 


nests are treated to a compound of 


secticide which keeps them free of parasites. 


dreds of pounds of straw are used by the 


annually for nesting purposes, which is scattered on 
the ground in the morning by the men and soon car- 
ried away by the nesting birds. No more interesting 


place in which to study the habits of pigeons could 


be imagined, as here every peculiarity of the bird, and 


all its stages from the egg to death from old age and 


the various diseases the pigeon is heir to, can bi 


observed The male birds select a single mate and 


are constant Young birds begin nesting when they 


are between five and six months old; and when two 
hatching season begins 


eges have been deposited the 


ending in eighteen day rhe pair divide their time 
in this duty, though the female has the greatest burden 
being virtuall elieved several hours a day 
The young bird ire fed by the mother with the 
pigeon’s milk of fancy for a_ while soon eating 
grain, and in less than a month have passed the 
various grades of “peeper “woolies,’ “squealers, 


‘viduality; 


given them by various owners, and become squabs anu 
marketable. The squab belongs to the class of game 
birds that can be eaten continually, differing from 
quail and grouse and birds of more pronounced indi- 
hence the public does not tire of them, 
and the supply is never quite up to the demand, at 
least in Southern California, shown by the fact that 
despite the énormous output squabs are still in the 
class of luxuries. 


— 0 me -O 


Mummies of 





Birds Examined at Lyons 

Museum, 

More than a thousand mummies of b'rds sent from 
different parts of Egypt by Prof. Maspero have been 
opened at the Lyons Museum. A considerable number 
of these contained only the remains of very young 
birds, débris of feathers and bones, but it was pos- 
sible to obtain and study the skeletons of more than 
500 birds, which were well preserved. Some of these 
were in such a perfect state of preservation that they 
were recognized by a simple examination of the feath- 
them determined after the 

skeleton. The mummies form 
two classes of a distinct ap 
pearance, The first includes 
the ibis and the second the 
birds of prey. The mummies 
come from the tombs of Sak- 
karah, Roda, Kom-Ombo, Gizeh 
and others. At Kom-Ombo they 
are of the Roman epoch and 
at Gizeh of the Ptolemaic. The 
birds of prey are mummified 
either singly or in masses of 
twenty to thirty, or even forty 
of all sing'e 
birds, hawks, or fal 
cons have been generally plung 
ed in a bath of liquid bitumen 
and then wrapped in bands of 
cloth. This gives them a form 
resembling that of human 
mummies. The birds of prey 
which are mummified in groups 
have the form of a cigar-shaped 
bundle from four to five feet 
long and sixteen inches wide, 
The birds have not all 


ers, but most of were 


species. The 


eagles, 


been 
mummified fresh, but some bear 
the traces of an advanced de- 
composition. No doubt such 
a great number of birds of prey 
could not be secured in one day 
nor by one person, but it is 
probable that they were brought 
one by one and at several days’ 
interval by the inhabitants of 
the same village. When each 
had brought his offering, the 
package was made up with a 
bird of prey placed in the mid 
another 
kind of bird such as a cnckso 


dle, accompanied by 


or several swallows, and some 
times a crocodile’s tooth was 
added The 
sprinkled with 
tightly wrapped in wide bands 
of cloth. Upon this were laid 
a number of long palm 
about the thickness of the fin- 
disposed all 


whole was then 


bitumen, then 


rods 


ger, equally 
around, to give stiffness, and 
over this came the last wrap- 
ping of cloth The offering 
thus prepared was carried in 
the neighborhood of the temple 
As to the 


were always prepared with 


whose divinity it was desired to conciliate 
mummies of the ibi these 
wrapped in cloth bands or preserved in 
terra-cotta, In the former case 


a single bird 
rough vases of red 


the mummy was covered with a network of threads 


which were interlaced so as to form different orna- 
ments. In other cases the ibis was wrapped in 
simple bands without ornamentation, but the head, 


instead of being placed in its natural position, is bent 
down upon the breast-bone and the long curved beak 
reaches to the feet. Some of the mummies which have 
externally the form of an ibis, and especially those with 
thread ornaments and two colors of cloth, light and 
dark brown, are counterfeits, and the interior is filled 


with all kinds of material, rags. pieces of wood, or 


feathers, with two or three pieces of brick to make 


up the weight 


>-e-2 
Each station on the Manhattan Elevated Railroad 1s 
to be hted by fifty lights of 12 candle power each; 


35,000 incandescent and 250 are lights will be used 
on the different stations. This improvement is greatly 


needed, as the stations have been very badly lighted 


tor a long time 
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RECENTLY PATENTED INVENTIONS PUNCHING-MACHINE.—Frank F. Cums, 


Rutland \ The punching-machine has a 





Architectural Inventions, 
ressed bar mounted to slide and ar-| 














Business and Personal Wants. 


ENTASISOGRAPH,—G1 KiMpnt ’en y . op . nee © — 

. . - I inged to irry a punch A revoluble tappet READ THIS COLUMN CAREFULLY.—You 
, O i t j a nove ' having, tappet-fingers of different lengths wili find inquiries for certain ciasses of articles 
, . ' : uws the entas! numbered in consecutive order. If you manu- 
Luise he downward movement of the bar.| facture these goods write us at once and we will 

f ‘ | 
: inthia Means a provided for adjusting the sleeve | Send you the name and address of the party desir- 

I> le l nid I ument |, ' ¢ the t ‘ ing the information. every case it is neces- 

ey : , task move we rar y Ss oa the tappe ary to give the number of the inquiry, 

finge in operative position relatively to the MUNN & CO 
1 ) ' ad able ‘ ” 
' 2 punch The device is simple in construction ~eie 
: ng ‘ 
nd vy effective in operation It is to be Marine Iron Works. Chicago, Catalogue free 

' ‘ NY »p . 

ILEATING ANID VENTILATING APPA ised pecially for punching holes In straps Inquiry No. 2035.—For manufacturers of gas 
KATUS.—J M. Mitier, Baldwin, Kans. 3 sengine castings. ' — 
: ; ' Kan { SPOKE-THROATING MACHINI DEFIANCE line engtfne castings. 

Tiller devised an iproved heating and MacHINE WorKS Defiance Ohio This new *U. 8.” Metal Polish. Indianapolis. Samples free 
n i n hi wh ae oc " 
¥ . lesigned machine is the invention of Mr. Charles Sey-| Inquiry Ne. 2036.—For parties to manufacture 
ish t bulldings with fresh | an invention on a bicycle sprocket 
: me n whose work In improving woodwork 
i frog if 7 heatec o iltable TE co 0 ol 

t m ited to a ita ing machinery we have frequently had occasion| WATER WHEELS. Alcott & Co., Mt. Holly, N. J 
pase. “tpapants — oe or dead alt ninen This new machine is designed for ynasiry No. 2037.—For parties to make steel 

irried away from e room © that the fresh _— 


the 1st if spoke wheel, and wagon manufac 





























il 1 wml athed ire and 1 ontam Specialties wanted. RK. H. Laird, 48. 7th St. Phi 
: . and uncontan ind is arranged rapidly, smoothly, and , 
i d aii ‘ , p Inquiry No. 2038.—For dealers in pocket knives 
BUILDI UPPOI , ' irately to form the throat at both sides | with mix essanla vives ws hentia 
; ING BS "ORT Marruew Hl. Cat of tl spoke during it massage through the 
I - 5 as Stencil Machines.—A. J. Bradley, 101 Beekman St. N.Y 
i Aspen, ¢ } I provide means for sup machine The construction is such that large : 
‘ _ ' . , Inquiry No. 2039.—For makers of feather and 
I ‘ ! va y ne device or sma spokes of any pattern in large quan- | artificial fowers 
hus avoiding Inju I he e of depe t lec o C 
| ndependen titi in be handled in a short tim Metal substitute. Crane Bros., Mfrs., Westfield 
pp nt i as 
F ' Inquiry No. 2040.—For machinery for pitting 
ne iploy ) s 
' Printers’ Machinery. anaes 
be urrying t f 4 irranged t | le 2 2 : t 
tori ti :, PRINTING-PRESS ATTACHMENT Ror Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell 8 
tinmderty ve i ‘ he bar Chagrin F la, O. 
—_ , : , ' NA IANN, Manhattan, New Y I ity rhe . . 
! ‘ led ' enh air he weight » ” engage ' » 
' . invention provides improvements in ink-sup wiry No. 2041.—For parties engaged in metal 
wa ‘ “ 
plying attachments for printing-presses of the 
_ ' \ r k Sheet metal stamping and light manufacturing. For 
type having a rotary ink-spreading disk le INK- | ske | Motor Co., Anderson, Ind 
Kugineecring Improvements, font can be quickly attached to or removed from ? : 
° Inquiry No. 204°2.—For manufacturers of acety 
SLIDE-VALVE GEAR FOR ENGINES the pre so that different inks or changes from | jene gas burners and fixturés 
Samven. &. Y NOHUSRANI Granville Terrace, | one color to another can be made without delay Sawmill machinery and outfits manufactured by the 
Woodiands Road, Darlingtor England In| By means of a simple device actuated by 4) Lane Mfg. Co.. Box 13, Montpelier, Vt 
this vaive-gear motilor tte re t movement of the press, the ink supply for the . a ; 
. a] unsmitted from the ..,.| Imauiry No. 2043.—For makers of generators, 
reversing expansion tink the ide-valve | rol wi be forced out evenly and with] 
: . s. | Rigs that Run Hydrocarbon system. Write 8t 
through an intermediate lever having a pivotal | uniform = pre . The amount of ink dis ’ Y 
as . Louis Motor Carriage Co., St. Louis, Mo. 
connection with the die-block of the ink he harged in a given time can be nicely regu 
Inquiry No. 2044.—For parties making motor tri 
lever is connected by its shorter arm with the ited cycles 
vaive-rod, and is suspended by h rm SHEETING ATTACUMEN'I MICHABI A Sheet, bar. rod or wire, cut, formed, any shape 
from a hanger on the weigh-shaf Ihe pera Dmeorre t, Pittsburg, Pa rhe present inven Metal Stamping Company, Niagara Falls, N. Y 
thon of the intermediate ever ina nnected | tion | oneerned with the delivery mechanism No. 2045.—For makers of wlass novel 
parts is such that wit! ig el l ‘ sa of printing - presses The inventor has 
centrh the trave of the ulve increased 1 new sheeting attachment which Is For sheet metal stampings and novelties ‘ry Standard 
wherehy thx Om om ond ¥ > aan ae reer the printed sheets from the printing Stamping Co., Seventh and Hudson, Buffalo, N. ¥ 
sudden, sine he 0 r when he alve Is) pre ind wind them up in an apron or web For the makers of * The State 
moving a a high peed than het wi t heet’s touching fT se ng on 
Ter st | er m Daus » To uplicato 
wise be the case the othe in order to allow the sheets to dry fen Gay eee heed tere aus’ Tip Top Duplicator 
; : Felix Daus Duplicator ¢ >» Hanover St., N. Y. city 
SPARK-ARRESTER ai Mow properly to prevent their being sollec which 
. . i . I ¥ et , P Inquiry No. 2047.—For manufacturers of ligonier 
di General Deliv: New Yor When | only frequently happens when e sheets | silicate bricks 
t 1 vie 
steam-engines ar ed in harve eld the ire piled by hie l upon the fly-tat Phe Are you looking for anything in bent woodwork ? 





danger of settir ‘ » the stra iin | Inver is assigned his patent to Mr. 4:ustav | write Tucker Bicy Woodwork Co., Urbana, Ohio 


hof " > , Street Ne oO 
from escaping spark i ‘ rhe present! F. Kalkhoff, 400-41 earl Street, w York Inquiry No. 2048,—For manufacturers of crude 
invention comprehend i mit na ractleal | city | il burners 
device for enting sucl ’ which device = | Machinery designed and constructed. Gear cutting 





The Garvin Machine Co.,149 V arick, cor. Spring Sts., N.Y 



























































a ¢O mart heay me ul i 
i mparatty ip a it Raltlway Appliances, | 
tl tack of an am bol f ‘ i Inquiry Neo. 2049.—hor 1 burners adaptable for 
RAIT a vs A. CARI Joplin, M rhe | cooking and heat stoves and furnaces 
invention ts a spark-arreste . ? 
in . wal . ’ ' k —_ principal feature 1 the rail tle i A hovel We build special automatic machines and devices 
mM a water apray above the n ‘ ’ } 
. : ett t w which one Is enabled to provide | Preparing inventions for the market. Amstutz-Os 
in i pra N manner 4 rail-ba vl h Is! born Co,, Cleveland, O 
Mechanical Devices, emovable from the web and base of the rail Inquiry No. 2050.—For manufacturers of voting 
; , > > chines, 
ct CREAM FREEZER Epwarp R fhe merit of this Invention is that when worn | ™#’e™me 
Mouse Kirmingham Ala Ihe hove eam | out the rall-ba wn be renewed without di rhe best book for electricians and beginners in elec 
frozen In a seri ff cuy horizontally mounted | turbing the other parts ricity is * Experimental Scie by Geo. M. Hopkins 
' \ , i : - By mail, $4. Munn & ¢ publishers, 341 Broadway, N. ¥ 
nan ice-receptacte ‘y turt za rank ( - 
receptacle is swung ty . tre lon and , Inquiry No. 2051.—For manufacturers of heavy 
Designs 1ydraulic machinery 
then in the he t r ire different = ” tails 2 inns snail 
lixtances from tl ' will 1 BACK FOR BRUSHES.—Lovuis B, Pranar anufacture patent articles, dies, stamping 
‘ oes iT “ ‘ lee wi ” Mr eatee be tools, light machinery. Quadriga Manufacturing Com 
horoughly agitated, wi the re 1 wding | Brooklyn New York city . eas ny pany, 18 South Canal Street, Chicag: 
‘ P ‘ vt t eo les ‘ ii) . designed a brush of novel shape and attractive - “ 
the tmventot . . will be . Inquiry No. 2052.—For makers of coin vending 
found thoroughly |! en in lght « ten min ornamentation machines of all kinds. 
| 
tos ALPHABETS MaAkCcUS I GOLDSMITH The celebrated “ Hornsby-Akroyd" Patent Safety Oii 
PIPE-WRENCH frank I. Wen Oxford, | Manhattan, New York city rhe invention | Engine is built by the De La Vergne Refrigerating Ma 
Nat rl t } relat t » design for an alphabet to be use d | chine Company Foot of Kast 138th Street, New York 
Neb w” wrench nprise ‘ indle ary elate oO u i 
, ‘ wr corative and advertising purposes Inquiry No. 2053.—For an apparatus for making 
ing a plvot n wh 1 pal ’ ‘ ocking | for de RUE a I copies like original handwriting im biack. 
Ws ‘ ha dapte nM s BuSKY Brooklyn, 
jaws are | l \ in on the | in adapted SHOER-SOLI JOHN ‘a | ea Send for new and compiete catalogue of Scientit 
‘ engage th t njut with the’ New Y \ ity The leading feature of the } and other Books for sale by Munn & Co., 361 Broadway 
jaw rhe pipe | ecu vy gripped and design consi in a rib extending longitudinally | yew york. Free on application 
won lve t ' ‘ ‘ } me s *xter ing tran « 
in be pos! ied th ly h he inh und in rit extendin - Inquiry Ne. 2054.—For a patented machine for 
lef without ving { m the wrench versely ‘a aking a staple artic e 
, ” . aera , _ > POR tACI WILLIAM auiry No, 2055.—For manufacturers of low 
GRAPPLI Ma i. A u Aspen BRUSH OR MIRROR BACK Mir, | Prived domestic hund sewing machines, 
Col it I prone f is Invention to t ‘HAM. Manhattan, New York city ' : 
: W. Br - : back Inquiry Ne. 2056.—For a cheap outfit of ordinary 
provide an im ‘ I n grapple r lifting-| Bromham has tastefully ornamented the bac block photo-sprocess printing 
n adapted ppt and ! ing vari of his brush or mirror with poppy flowers Ine No. 2057.—For manufacturers of goods 
Py le fo ople 
on mje he . on | embodied = In NoTE Copies of any of these patents wilh be uitable for tropics 
we tilled It he it two handle furnished by Munn & Co. for ten cents eac h Inquiry No. 2058.—For makers of turbine water 
heels 
ba ‘ eV 1 nnected with the shanks | py »of th mtentee, tithe of 
ense atate the name ¢ w pt ’ 
' ' ' j on | Inqatiry No. 2059.—For makers of equipments for 
or paw . post © & H@ the inventuon, and date of this paper. a crematory 
) \ la ! 1 t . 
ee > res | Inquiry No. 2060.—For makers of frictionless 
f stable wi In the ! tl ‘ . metal. 
: . NEW BOOKS, ETC. 
ever ar in i l 1 but m VWinguiry No. 2061.—For makers of furnaces for 
uve adapted to b ‘ nd pported manually AMERICAN BUSINESS AND ACCOUNTING EN garbage or crematories 
at both end CYCLOPEDLA Compiled by E H. Beach Inguiry No. 2062. —For manufacturers of machir > 
r Ty > > ° e | ery for making buttons from mussel shells, 
FIRE -LADDER AND ESCAPI Pierre and W W rhorne Detroit rh " , 
tookkeeper Publishing Company Inquiry Ne, 2063.—For manufacturers of ice 
Tha IAN} l Al y N J tl inve , LK machinery. (Kansas City or Chicago tirms preferred.) ‘ 
! ! Ltd. 1901. Quarto. Pp. 1100. Leath ; 
tion relate »¢ ion ladder rhe wagon : ~ $8 Inquiry No. 2064.—For manufacturers of com. | , 
r truck carr pl ' i er binding Price pressed air Carpet-cleaning machinery 
‘ ‘ ' viv ‘ 
, . . . rhe volume is as portly as the time honored : . ‘ 
ladder and a al » which e lower . fal to |. /mauiry No. 2065.—For a separator for preventing | ; 
ache ie secured \ rappling-Iron on the | dictionary, and It should prove as userul °°) the passing ef dirt Lhrough at-inch sveam pipe. ( 
ll those ho are interested in accounting bas ‘ ( 
ppe nd the udder provid 1 top- | ' Ww i Inquiry No. 2066.—For an ice manufacturing ,; 
most suppert ‘ tla id a able nm The amount of Information which Is conveyed | pjant with a capacity of 26 tons per day. > 
t in this volume is vast, to say the least rhe ; 
nected with the heel portion f the iadders ; 1) kinds is Inquiry No. 2067.—For manufacturers of a byd- 
ire used to operate the ladders In addition | Dumber of examples of books of a snGs raulic wheel for rivers with a slow current to produce , 
. hs most comprehensive. and the Information Is all | sufficient force to operate a pump giving 8 to 6 gallons 
to the ladders a cage ie to be employed for " " of water per minute . 
tl t frot a burnt build riven In language which can be understood by 
« ae _ Oo rsons ou a jurning vile » . 
, - ps : , everyone All classes of accounts are treated Inquiry No. 2068.—For manufacturers of canning | ‘ 
Ing machinery , 
Indeed. there seems to be hardly a business | Ce 
ene ‘ laborat lu does not Inquiry No. 2069.,—For dealers in spring steel 3x | « 
upon which this elaborate volume 7 and 1-16 thick ( 


Mach 





vue ‘ tookkeepe ~ ell known as / 
touch aha . mBeeper : os Inquiry Ne, 2070.—For manufacturers of stec 1] 
alla 


CUTTER HBAD Samuen. Mach. Lanes ron » medium for the Interchange of ideas among |p ‘ 
: ( 
Philadelphia, Pa The cutter-head is of the) aecountants, and there is no doubt that the] Inquiry No. 2071.—For wholesale dealers in large | ‘ 
type used upon a rotary shaft for the purpose | excellence of the present volume depends to a quantities of }4 or 4 inch lead tubing ( 
‘ 
of cutting thin material (tin plate, brass, and | considerabl extent upon the knowledge Inquiry No. 207'2.—For parties to make porcelain , 
the like) In rolle or heets The utter-head | which the editor have obtained while work for sparking plugs for gas engine ignition 
comprises a aplit-ring provided with bearing!/ing upon this publication In all there are Inquiry No, 2073.—For a spring power for running 
luge and having normally free end An; S800 IHilustrations§ of apectal forms Every , Posnut roaster; motor to be about (hor ' 
annular cutter ie rigidly secured to the plit bookkeeper and business man should obtain Inquiry No. 2074.—Wanted, to purchase patents , 
on rticles suitable for neral consumption, such as 
ring at a number of points but leaving one | a opy of this valuable standard work upon novelties, ete. able genera umption 
’ » free ‘ acre actu » vd Y accounting It ts a treatise . . 
of the ends free to move A " ates | bookkeeping and acco . x Inquiry No, 2075.—VFor a centrifuga! extractor of ( 
the movable end relatively to the other end | white h we can thoroughly recommend, gold ores, ' 
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revolving flat, ¢ I Smith 

Carriage and sleig! mnbined baby, D. Mac 
Kenge 

Carrh See Mall and parcel carrier 


Cellulose lakes and making same, M. C, L. 


Cellulose, making acetyl, M. C. I Althauss 

Chain or guard, watch, J. J. Rice 

Chair for therapeutic purposes, J. J. Stange 

Chatelaine frame and lock or catch therefor, 
A eber 
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INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
February 4, 1902, 
AND BACH BEARING THAT DATEB, 


| 
[See note at end of list about copies of these patents, 





| Acidy] derivative of unsymmetrical acetonal- 
kamins and making same, C. Harries... 
Advertising purposes, moving model for, E 
| J. Bourke ° . ces cevecsscese 
Aerated liquids on draft, apparatus for sup 
plying, Jackson & Lang 





Air compressing apparatus, J. H. Burdick.. 
Air exhausting apparatus, H. F. Wallmann 
Amalgamator, J. V R. Laxton $eeee 





Ar inciator, J A Wotton ° ° 
A nelator, electric, E. B. Overshiner.. 





\ ibbing device, M. M. Millis 

4 e « J. Seltzer . 

Atomizer and nebulizer, C. J. Seltzer.. 

Atomizer ind nebulizer, combined, C. J 
Seltzer 


Atomizer and nebulizer tip, C. J. Seltzer 
Baby jumper, J. H. Crutchfield 

Bag making machine, D. J. Mullen 

Bags papers ete., machine for forming 
| Bash. cccccce 





sottomley 





of extruded ma 
rv providing, 


Elliott 





I 

I ' 
Ker \ M. Hempk 

Bicyel Pr. & M. Tarzian 

B le attachment, H. Simmons 

I Niemeyer . ° 

I IK. & ¢ A. Reed... 

I for temporary, Adams 








Gaylor 
Woodmansee. . 
means for disengaging 


supports of, T. Wilson 602,400 





A. W. Epright 
‘a wr 





tailors, or others, mani 

fold counter check or sales, J. 8. Holmes 692 
Botthe \ Maake it 
vers machine for making straw, 
van den Heuvel 








Carpenter 











hnson & rts 
Carr 
r. Evans 
H. Pent 
chine dic Riedel & 
W. Ten Broek 
L,. Sipe 
‘ ). Pollard 
Baldwin 
lmann 
holde it ! ( I 
der, W. J. Tra r 
A. Bald ! 
A. Turne 
rust ind = =powde ( I 
il, G 
B. | 
M 
er C. « tue 
device, photographic, I A 
( J tittenhouse 
Can or rattan fabrics weaving and com 
pleting iP o Redpath 
Cane stubble cleaner, W i Adams 
Cano rt I J. Durett, Sr 
Cat M. Davis 
Cay H. Winchell 
Car ( | Westlake oz. 568, 02.500 
Car swinging spring seat, ¢ I 








ar H. S&S. Hallwood 

ar G. 1. King 

at M. Moor 

ir freight, F. H. Jones 
J M Acklin 





urbureter i J. Doolar 
urburete Fr. Ss. & W. D. Jacks 
! e, N 





urbureter, explosior ’ 
urds, locking device for stripping brush in 











urtridge shells ipplr or decapping ma 
chine for i E Stockdale 
Carving machine, J. B. Robin 
isein and making same, adhesive J A 
Just 


asein phosphate, making, J. A. Just 
( ( 


Althauss 





hecks, tk te., device for transferring, 





ocking device for mess, 


z 














himney, J. B. Kenison et al 
der and fruit press, H. Bender 
! H. BE. Grabau 
W. R. Landfear 
making same, hydro 
( Rey lis 
la ° 
t lding hollow ar 
th, means for cutting corduroy, M. G 
o 
loth W. Knight 
t Bradley 
lute! Alsop 
eh hill 
fr. 
k ce 
ing device for, S. 7 
lander, M. ¢ Jenkins 
nb for spacing the mesh of woven fab 
ries, G. O. Redpath 
mmpressed air drill, F Weimar 
neentrating table, J. A. B. Wesley 
t em, Wor m & Alberger 
making Marine 
iting, oning purposes, 
ipparatus for, H 
ooking utensil, M Lambert 
oling can 1. S. Cushman (relasue) 
pper ores, treating, W. J. Knox 
ying apparatus, autographic, L. Martin 
rd and pulley brake, D. D. Nugent 





tter pin making machine, Kirkpatrick & 
Hent . 





tton chopper and cultivator, combined, J 
M wa. Sr ee 
ch @ I 
f tain 1. | Kasnicka 
+e .. An 
tor, G. W i 
Mivator attach t. J. Stine 
ultivator treadle guide, 8S. I Hughes 
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Curtain and shade bolder, G. Palmblad..... 692,472] Insect destroying apparatus, Joost & George 692, T7 oot ue Ruler, parallel extensible, F. A. Morsley... by 7 
Cutter. See Washer and gasket cutter Instep arch supporter, G. N. Phelps........ tar”, Salt cellar, C. W. Morris........ pe Pee 6 
Dental instrument, N. T. Yager Jar cap or closure, E. J. Smith............ Screw Cutting Sand drier, ©. Lindstrom... cate 












Kneb attachment, C Glover... 
Knob attachment, W. Scharnweber...... 
Labeling machine, J A. Turney.. 
Lacing hook setting machine se parator ‘and 

stop, J. Pier eecesece 


man “* 
Display box, E. I Cart 
Display card support, E J. Templar 
Display rack, G Ww Barnett 
Distilling apparatus, Il. H Jewell 


Dental lamp, H. J. Jaeger... Journal box dust guard, 3. Harrison.... Automatic Sash holder, R. R. ? 

Dental mandrel, B. Rubinson ‘ Journal box, dust proof, OWES. 60. c0r08 Cross Saw mandrel, J. R 

Dental mouth prop and mirror, W. Hare Kiln for drying green sand cores, R. Feed $s Sawmill set works, } : 

Desk support, BE. J. Gulick ; owe EE nk sh os 0h nese takes Gea seonaat Saw set, J. G. Bake . ++ +++. G02,225, 002,226 
Detergent, D. Roose-Jones 2a ooee Knife for cutting. ‘asparagus, ete., POR FINE, ACCURATE WORK Saw tooth, inserted, BE. H. Steedman enor oo2, 490 
Diamond cutting machine, J. H. G. Stuur- GUE: ewdeksavansekimsaneuean Send for Catalogue B. Sawing machine, miter, 8. R. Owen >» 2 4 





Scissors gage, F. OC. Wolff 
“= FALLS MFG. CO. Screen, ft M a . 
Water Street, Separator, BE. P. Waggoner. 


Seneca Falls, N.Y., U.S.A. | Separator bowl cover, P. L. Kimball.. 


Separator sieve, D Lippy eee eee on06 602,02 














Door attachment, screen, M. Rommel! Ladder, fire, J. H. Siainbrook F P » and Turret Lathes Pian- | Sewer trap, H. L. Behrens ae 602,415 
Door hanger, J. H. Cook Ladle, T. H. Nanee 00 ot and lower ores SP Se and O rill Presses. | Sewing machine, button, F. T. Leilich.. 602,080 
Door jamb, gate post, et« J. Bremner Lamp burner, W. A. Pentield SHEPARD LATHE CO,, 133 2d St., Cincinnati, O. | Sewing machine guide, strew braid, J. F. 


} 
J. P. Wilder 
S. Martin . 
dividing machine, J I & 6 bh. 


Door sect Hamilton ° . 
NGINESF U FITS Shaft coupling, . Cometor 
AT HES « siete) &. N SUPPLIES. Ghavnoates ~ aril, bit, T. H. Proske 


N LATHE An. T Shipper mechanism, J. MeCaffrey 





Lamp, cluster incandescent gas, S. Joseph.. 

Lamp, incandescent, H. Garwood ° 

Lamp socket, electric, 8S. A. Koltonski 

Lamp sockets, insulating lining for inean 
descent, H. T. Paiste... 

Lamps having incandescent mantles, burner 
for oil, L. Nielsen 





builing rigging, R D Gal 





Shoe hook setting machine, B. L. Pulpke 
ae Show case, L. J. Johnson 
mining, J. A. Swensor HAVE THE LATEST I! IMPROVEMENTS Sign, vibrating, EB. B. Lydick 


grappl , A. Becker ast, J. C. Iredale No machine shop can be evousnly up-to-date uniess | Skid, L. D. Junkina 


TT. 6s 7 ; hoo en 
» Gumaer o* Latch, door, ¢ Bb. Livingston . i i it has the mos Slicing machine, & P ene in ‘ 
M. Seager 7 | Leather stretching device, J. Caldwell 92,6 modern per- xelting furnace, H d ee enki 2,77 
2.750) Letters, apparatus for automatically insur fected tools. 1oke consuming furnace, H. G. Cox... 402,782 
Strope . 602,802 ing, registering and franking, Frane & . aor inetance, Soap, apparatus for making areal in cakes 
inz im é i i 

















Drinking cup, 























Dye und making same dia ~ 7 2 Voland : of, u . Uekotter.... . 602,408 
Ckatsch 692,675 | Life preserver, Hamberger & Stelzer ASHLEY PATENT NIPPLE HOLDERS | Soap cake, W. BE. Robinson... . 002,481 
Dye and making same, dis \ Jutius Lifting jack, H. McDermid hold nippiee for cutting either right or left hand threads. | Sodium sufoguaiacolate and making same, 
& Gunther 692,676] Limb, artificial, J. F. Rowley The y ho ashe sleeve from perning and take the strain | ©. Alpers 
Dye, blue sulfonated, R. Bohn 602,762 | Limb, artificial, J. E. Seel y| 1@ sleeve and shank thread. Made of best! soldering machine, A. W. Livingston. 
Ear drum, artificial, Von Suc aki & limb stump socket, artifcis <% L. Stumpf 3 | quality cast port. carefully fitted. Long or short nip- Sole leveling ae lugaton.. 
556 | 1. 3 eae manufacture of inlaid, Kile & ~ = wit » equal es The Ashiey Holders are | Spectacle bow, G. Gordon ee 
" | i oppe 692,677 | © eht we ignt and compact form, Speed driving’ mechanism vat leble R. M 
Liquid, apparatus for delivering pies il quan WALWORTH MANUFACTURING CO. Head : eRe 
tities of. A. Musclaceo 692,328 | 126 TO 136 FEDERAL ST., BOSTON, MASS. | Spike, 8. Brace y - $ 
Bobinsk | Liquid dispensing apparatus, W BE. Gal- r) Spike holde 1 lier, W. B. sewe 
j 4 Spike holder and puller, t. Sewell...... 
prevel | lagher ° WOLVERINE’’ Spike puller and car mover, ecambined, G 
H. Hu } Loading or unloading bulk cargoes, appa Grazier .. oe. o0 . 602,272 
acy rates for, 4. W. Robertson ve Gas and Gasoline Engines Spinning machinery doffing apparatus, A, 
é vet ock, ¢ ) ogan Stell et al ery ees ‘ sw2 49 
i. Todd Locket, combination pussio, A.D.’ Fiabe STATIONARY and MARINE. "om, 7 ‘ 


Sp zy ae é I ue 
The “Wolverine” is the only reversible | cpries © ~ ee Fig 4 : ake : 
ay toy | Engine on the market. Stamp with changeable face, W. T. Cressler 
is the lightest engine for its| stamping machine, W. Kraemer Pe 
power. Requires no licensed en Stapling machine, BE. A. Barbe 
gineer. Absolutelysafe. Mfd. by | Station indicator, A. M. Taylor 


WOLVERINE MOTOR WORKS, | Steam, apparatas | for separating ¢rease from, 
w 2 


602,552 ing, Baker & Kip 
| Loom shuttle, self threading, Bb. 8S. Stimpson 
Loom warp stop motion, J ). Lemyre 
| Loom warp stop motion, J. V. & EB. Cunnfff 
Loom weft replenishing mechanism, Baker 


J 
apparatus, W. J | Loom detector mechanism, weft replenish 
‘ 


ipparatus, F. F 





ectric signal, ¢ Budke, Jt 
Jlectric switeh, Clay & La Roel 



















































































& Kip 12 Huren Street, Bake ; 
ectric sw teh and “p ark " t Low wate ! alarm ( ¥ i. Ghutth wor th.. Grand @ Rapids, Mich, | Steam engine, J "a. A Rieehes 
ist mbined, t son bricating device aylo Steam generator, C . Pox 
Ele« traction, electromec il | Lung tester, dummy, BE. & U. 8S. De Moulin Steam separator, C. M,. Baum : 
- for ; : ~ “a ~ ail and yoo oe 2 . ote n Stone and manufacturing same, artificial, 
ectrica distributi syste! | ail pouch fastener illiams M. Bmerson , 
a Relct Mat 4 a hay rack for stables, combined, Stool, military, H. Beker eas 
lectrode accumulators wit Swinton Sto r See Bottle ste " 
electrolyte positive W J Manhole casing, ¢ I singham ete ieee, g = _ > ‘ 
. trol . a a > I Su + poneasey I Piette t " , Stove, hot blast, C. W. A. Kolkebeck, 
levat erdma easure reel, tape, s & Chapson Stove, knockdown, N. F. Seat 
Elevat« doors, Means for ope x | Measuring device, F. 8S — Cc ¥ Street sweeping machine brushes, machine 
see 3. Wiles a ar eee & and ECONOMY making, G. Binder vee | 
x * eee ao iz “ 7 1 eo r ALES Write for Prices. Stud member, M. D. Shipman 
gine cross ' < ot a move _ 1 eCormack Olds Motor Works. Stuffing box, automatic tightener for, B. J . 
ielting furnace lssner ¢ aurans J Shaw < 
ane cut-off gear, steam, W. D. H Mitk can, G. Rothenhausler - Ave., ; . r attac , blow ~ 
- © indicator, steam, W. H. Harrison Milt Wt Copenhaves Detroit, - + Mich. a tink te a” wettt o _ : 
ng i , y h ‘ onde % Ww ‘ 
Engines, sparking igniter for combustible Minerals by selective action of oils, appara Switch throwing device, W Welt 
Sogo Sse om tus for separating, A. 8. Elmor: Prevention Better Than Cure. | pi) ye he EE Welton 
Engines, sparking ignit f xplosiv G Miner's safety loading tool, A. V. Des Moi The largest plants in the country | Talking or sound eo and reproducing 
,' M. Thompson : pies " neau ee are using the | machine, J. B. Alexander On 
iting ar us ePcres ¢ 0 Z elly ’ T i ry device ‘ } 
I Mi ~ *. g, tps ms Mit c t : RA - ~ “MONARCH” Engine-Stop System z aching device, music, ¢ a7 Tinsley ae 
Fa cheat ‘lat “ay ae ; id Motor D Hurst with which it is impossible for an « egrep i, ag ge ; forse alpha wet 
| ster, C. E. Gierd \ “ , ttact a 0 engine to run away. Invaluable in|, #0d printing, Lb. Cerebotant : , 
Feed wa heater nd ndenser, J. W — 1 ss catcher attacament, lawn, cases of accident or emergency, as | Telephone line calling apparatus, W. Ww. 
4 te ! l offirant . the engine can be stopped from any | Dean tees 
s sfield Music holder, G. Burt yortion of the plant by simply press Telephone repeater or relay, 8. D. Sprong 
e, Music leaf turner, J Lombardero ng an electric button. Safe, swift, | Threshing machine, BH. W. Flagg, reissue 
d Music rack and turpver, G. I senton sure. Superiority commands respect. dater, &. F. Haskins 
but ze 4 Musical stringed instr une nt, G. H. Davis Cc onsolidated Fosine-rep ¢ ‘a. Tile faces, device for orname nting, i, 
Muzzle, catth Hendricks & Logwood Successors te e onarc «- Warestiler ‘ 
Ke Nailing implement, 8S. Van Auken K Waterbury, Conn. Tire adjusting device, W. Guasenhoven 
Nozzle, ¢ \. Snider: : ” ay aE Tire clamping device, W. Gussenhoven 
Nut loel I 1 W licox | } Tire ends together, apparatus for bringing 
Oil btaining edible vegetable, Warr & eee ing rubber, Kinney & Price 
t B.S Wrigt : he ; Tire heating device, C. Solberg 
Oil sand flood jurnhart ad rire meumatic, FL J. Seddor 
Fir Oils, refining, J. N. Harris MARINE and STATIONARY ‘Tire, rubber, A. S. Krotx.... 
Fir Ores, reducing, H. Niewerth Tire, rubber, ¢ A. Maynard 
4 Orr ——g and advertising articles, mak MO | ORS Tire setting machine, J. M. Deeker 
F i ing, V Schanz | Tire, vehicle resilient, F. Clouth 
. + strings, w. : ones : toluenesulfochlorid separating, A : 2and 4 CYCLE | Tobaceo pipe cleaner, A. 8, Speira 
ood gute 2 or wel ins et $ ‘ Th re r 
Ase ut ‘ am _ eo _ pesee tess ena: Migr eare | are no experiment, as they } bacco press, 4 M Vaughan 
I : last I. « b <p id 9 - 2s 7 I are in successtul operation 1 heater, I Richardson 
a » prow ‘ N. a + oh ey rok + ; go S. Fleld in all parts of the worl | 1, motive fluid ope og H. H. Vaughan 
low preventer arte ’ paster ane mer, wal, § on aunchbes in stock } pneumatic, W. I ‘y 
Fluids, apparatus for electrically dispersing, tubes machinery for making, H Send for Catalogue. Toy boomerang, 8. Bristow 
Cooley enney > MER BROS Toy, detonating, W. L. Morgan 
Flucrin producing apparatus, M. Meslans nuts, salting, H. D. Moyer PAL re : ae Toy paddl W. L. Morgar 
Flush tank and valve, J. F. Rodgers making machine, shoe, J. Lewis Z Con ¢ ob, Coan. Toy ctere. J. A Imhof ‘ 
Flust apparatus, J. Burgon Breitfeld { . T » 
. were of Send Ruple Toy pistol, M. Lehr 
Fly F. D. Benth cil clip and calendar, combined, T. Grif io Gas Engine eeahemn 4 Troubles “. “a. Track sander, N. B. Dodge 
; x ~ — . R. — - W. Berg ons ih se BB id i For satisfactory “Practical Experience’ suggestions, 13 years’ experience Train order box, I. G. Hoag aoe we 
vu g OX, & ad —_- wine beac » DB. CsOlGemith . » Tramway switch, L. , Bayne ao2,7h0 
. : Lid., Port Hunow, Miew - 
| red, pretuste and preparing sal Ww J rd case, revolving, BE. L. Ap ; | M. E. Dept, Mardy Moter Co, nets me — Tread or covering, non-elipping wearing, ( 
oware Hi. Wilkines 
Foot propelli ‘ P< rk record seal, A. Clark, ,602,625, TRUSCOTT MARINE Trimming table, T. W. Tallaferro 
Forging axes t | f K. I Alexar ipparatus for manufacturing | Trolley cord take up device, 8. J, Buckland 
det sound record eyvlinder for \ Trolley harp, A. Johnaon 
+ rk ; = H 7? :y e : 692,362 | — e Trolley poles and ropes, water shed or detec 
ruit’ brusher $. Ruggles we, Me *letur INNO tor for, 8. J. Buckland ° 
I 1 compressor urtif lM. I Brattor ’ sham holkder portable a I. Col The simplest, | Trolley stand, O. F. Lidke 
t ° Gel 7 q man most "inhche riul, and Trolley track sound deadening device, metal 
aK eeding me« inism st ‘ ers or aqueeging device Geertng 1 ‘ob 
Neumano uipling, O. Elsenhuth apesd ‘as ne engines rrottes es "aad ~y 8. Leonard 
Furnace five connection, 8. C, Col upling, train, J. B. Forayth F clage upon Truck, G. M. Vickers, Jr 
Furnace grate and stoker, F. Girtannet upling, J. BK. Forayth © market. Truck. car, W. 8. G. Baker ave) 409 
(iage See Ra er and fertilizer distributer, corn and Made sing, Gowns, and priehe Typewriter = Lotterhand ool, 75 
Galvanic batt ible, T. A. Bdisor otton, Ro M. Aldridgs cylinder, both two'and four | 7.) !"" . port fo , , ; 
Game, J. D. ¢ Planter, corn, L. P cycle, ranging from 1 to 40H. P. | TYPay river, Mupport for desks, ete, J. W av2.an2 
Garment Atter, yp lett. Planter corn of cot m, | L.. Ferriott Catalog for the asiving. Typewriting machine, CC. D. Shaeffer 
apparatus air pump Do *lanter toms Typewriting machine, F. W. Hillard 
Gas, apparatus for the manufacture of ilu Planter eas corn, H. G. Witt Truscott Boat Mig C0 | Tye Sa? amas vilken tadiaien. 
minating, .- Dempster Plastic materials, machine for molding, Bor £ . > 8. Burridge 





Gas burner, I Dolan 


ST. JOSEPH, MICH. | Valve, R. M. Dixon 





































































‘ ume 
Gas burner mantle holder, A. P. Grittht Plow, convertible dish M. T. Haneock Valve. ( A Jacobs > ant 
Gas generator, acetylene, G. W. Collin Plow, disk, L. EB. Waterman Cc -_ Valve, A. Wagner ane rt 
Gas generator, acetylene, C. W. Caldwell Pneumatic tube protector, N. D. Hopkinson T HE EUREKA LIP Ky Valve a ar, engine, F. D. Holdaworth 602,280 
Gas generator, acetylene I N. Dickerson Power transmitter and speed controller N The mo«t useful article ever invented Valve mechaniam duplex engine, H 4 
Gas generator, acetylene, Towne & Clough White ; tor the parpose = Indispensable to Law- Jensenius v2, nan 
Gas generator, acetylene, Well & Evans Precious metals from their ores, extract yers, Editors, Students, Bankers, Insur- 2! Valve resenting device, J, C. Langlois 
Gas ners earbid cartridge for acety 692,65 ance Companies and business men gen S| Valve. aafety, W. N. Wemmer 
lene, B Mackusick Pp mechanism = for erally Hook marker and paper clip. | ' Valve, water heater controlling and revers 
Gas lighting device, A. Bachnet on 602,728 | Does not mutilate the paper, ¢ an be \ \ 4 ao W Rahortehaw an2. 480 
Gas mantle, incandescent, K. V. M chanical movement used repeatedly, In boxes of 100 for 2c. | | Vehicle brake, G, L, Blair 002.777 
Gas or other burners, apparatus for suppl cylinder, B. F. Lei 1 had of all booksellers, stationers | re Mele bri }. I. me ois 
” iam ele . her ate portit Het 402. 8aTO tion dealers, or by mall on receipt | Vehicle spring c. Buse “yt 1 
Bit x T. 3. Lith, J ' 5. pines ke oO ag oe F , _ -: | Of price. Sample card, by mail, free Man e Vehicle wheel and tire, Pitt & Martin 2,041 
_ substance to, ! rinting on Inner or outer surfaces of cone nanotes bey Safety Nr Vending machine, coin operated, C. L. Hurd 602,786 
Gas puritier, A, D. Williams | cylinders, ete stamp for, C. HT. Calla Pin Ce W eld. \. J. ssel cap, P. Lindemeyr (v2, 402 
Glove, O. R, Baird hat i Veterina t h apeculum, PP. J, Weder 
G electri J A. Wott Printing, plate \. Reid Vot machine i M. Wright 
Governor, J N McNeal - Printing press, fF Fischer j Waecon, delivery I Ht. Price 
Grain drill feed regulating deviee, R. H _| Printing press attachment, plate, A. Reid Wall, tile, J. L. Reeord 
Schlachter Printing press numbering attachment, BE. I , Washer and gasket cutter, J. A, Row 
Gramophone, | ' Hanser rm ae on Ge ey Washing machine. J. M. Rawhoff 
Graphophone, phonog t t W. ¢. Rung Pruner 1. PP. M. Joseph | Is but a plea in English terse Watch movements, device for cleaning, J. J 
Graphophone winding ttachment Ww I Puzzle, G. W. Treichel | To you wh ok for something good Higel 
r Pyrotechnic compound, A. Delgrande And, paying for it, res should Watchmaker's tool, 8. W. Christine 
Grate se White Radiator, sheet metal, J. D. Karnaghan N ” ; Water heater, Cox & Blass 
; ” . t jeopardize your na ' 0 , . 
Grinding apparatus, G. 8. Baker Radiator, sheet metal, C. EB. Safford ! Water supply and cooling apparatus, F. G 
Grinding polishing apparatus, H. Caviceht M. F. Whiton For engine poor, tea wren , Kammerer ‘ 
Grinding or polishing attachment Ww 1 Ww H. I Raifsnyder The Keim will never disappoint Water tube boiler, J. A. Anderson 
Parker oach chair, convertible, Orr & In wagon, yacht or any joint Water wheel, current, P. H. Russell 
Handle Seybold & Mountford vs 602,382 Wave motor, J. R. Wileox 
+p we See Cable hang mech chatr reversible Orr & Wave motor, W. 8. Pevant 
I henk Vs 692,333 Weeder and thinner, Fischer & Cordes 
Hl ( under Mistons, electric signaling device JOHN R. KEIM, Buffalo, N. Y., U.S.A.) woeaer and thinner, ALT. Fischer 
Harv ' FE. Kierolf evention, G del Monaco ¥ 5233 Weighing machine, automatic, W. Brough 
Ila t eutter attachr it. corn Rallway dey s, motor for, H. D. Miles | Welding machine link, Serimgeour dr «& 
. a lin ¥ Railway switch, | » Darwin ain Bunte 2, HOM 
Hat li ir W. J. MeGall Rallway s h and mechanism for operat “TANDEM” and “PEERLESS Wella by percussion, apparatus for boring 
Hay fort Snether D. T. Granbery H H | Fauek, Jr 
Heating hot wat ( tie, J. H. Gleason Gas & Gasoline Engines Wheel, J. Rdwards 
7 Ww t ind rail fastening, metallic Write for particulars | Wheel, ¢ It. Biealky 
inge pl W. 8. Da I Meyer 3 Wheel, F. J. Ranford 
ti ngine, C. Campbell tie, metal, Beal & Smith Northern Engineering Works, Whesi.aand box, L. B. Waterman 
liback, J. C. J tie, metallic, L. T. Sheffield 641 Atwater 8t., Detroit, Mich. Windraill, Sala & Stabtle 
pad, W I. kK t track adjuster, R taggaley . Windmill ent off, Waldo & Bonham 
nd eye, W. P. ¢ turn table, P. Johnaon Window, W. D. Watson 
letacher, J. H tod ! Hammer |} Window sereen attachment, F.C. Wright 
me letacher 1 bral 1 } okin A. H. Garrison a efl § fa e ar s | Wire bag, woven, W. J. Wright. .002,404 to 
le, J. Chial A. Witte ’ | Wire machine, A. Landereen 
H pipe coupling, L. M R. 8. Brown COPY RIGHTS, etc., Wire stretcher, 8. A. Wright in 
furna 1 Patri 1 Pope Solict Wire atretcher and reeling machine, G. 8 & 
1 , j \ & Busw M &CoO licttors vatin ‘ 
Bh ER, get hand. Fit. Clement address MUNN C "9 of Patents. Wire weaving, W. J. Weight we Wa 
Hydrocarbon composition, B. B. Claw ingeable bit, H. Aylmer Office of the SCIENTIFIC AMERICAN Wire weaving apparatus, W, J. Wrieht 692, 408 
Hydrosulfites, making, M. Bazl tubes, mill for, W. H 861 broadway, New York. Wires and ataye together, means for fasten 
Ice cream freezer, FB. R. Schiich ‘ «» Uranch Offer: €25 F St., Washington, D. ©. ing, C. Coleman ad 
Incubator, W. P. Hall j felffer, Ir ad Hand-book Sent Free on Application 
Indigo paste, P. Seidel glove, J. Pfeiffer (Continued on page 114) 
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suppy you ) sees 
mounte d and same wrod. alway* 
I h stock tememoer, we make @ 
specialtyof selecting stones for all spe 
celal purposes. TR Axi atalogue 


The CLEVELAND STONE CO. 
2d Fioor, Wilshire, Cleveland, 0 


Gas Engine 
IGNITER 


Complete with spark coll, $12.00 & 
rhe Beat Thing on the market 
Latest and most Improved model. 


t@™” Send for Circular 


Cartisie & Finch Co., 233 E. Clifton Av., Cincinnati, 0 
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NOW READY. 
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Scientific American 
Building Monthly 


VOL. 31. 


Beeutifully tustrated with many views and plans of 
country houses. seasive cottages, bungalows and other 


bulidings, Inciading some of the more important 
examples of large city dwellings. The leading archi 
tects of the country are now contributing to this maga 
zine a series of Talks on mmoportant and popular 
archit -etural subjects The contributors to this new 
ant origmal feature in architectural Journalism in the 
current Yolume are Mesers. Bruce Price, W. A. Boring 


Wilson Pyre, Jr and H. J. Hardenburgh 
SPECIAL DEPARTMENTS: 
Morthly Comment on Timely Topics. 
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INCUBATORS sm AND BROODERS 
} esr WATER PIPE SYSTEM, 
ceed Simple dnvb le, economical and safe Hatch- 
mre) os stronger and more chickens from 100 exvgs 
ist ' other Prices reasonable. %-page 
>», TH —_ yi) . « “_- - Ir hat Brooders, 
7) - y pplies free 
07 alOkmaken, thes 100, Preepert, Hla 
Onis 
», 008 self-regulating CYPHERS INCUBATOR, 
TI incubator on & World's Standard Hatcher, 
1 ne ' , Used on 88 Gov Experiment Stationg 
nallisca in U. Canada, Austral ia and New 
+, a2 Fifty « ge ca Beatnanda aleo by America’s leacing 
aon poultrymen and thousands of others, 
aed pacity Heat, moisture and ventilation Gold medal and highest award at 
07 automatically and perfectly controlled ay ay ng on M. 16-page 
>. 07 " mm * circular free. omplete cata'ogue, 
r- ! Price only $6.80, 180 pages, 8x1] in., mailed for 1c 
yt Send for the Weeden Hen Book; Ask nearest officefor book Na 
nett mailed free, together with a book about the . an’ RBERS INCUBATOR COMPANY, - 
2 , 
ie EXCELSIOR INCUBATOR, to those who eee Se Sp ey eee ne See ew CONE NB 
», Oe name this paper 
» 4 GEO H STAHL, Quincy, Ilinois 
np The 
ow Prair fe 
Si:| SET E@Qs 5... ig are _ 
», OM MBEBATES Thous 
. 
4 for 10 years and hate ery “natchabie ege. Any 
¥ one run them onuse they run themselves. 
a Sunmentue ona tians Eeamune Ue eles teat Incubator 
poe Send for our big free catalogue, giving hundreds of . ‘ » be ecog ads 
actual photographs of poultry yards, sta, Address nearest offs ane ene Doan cocsgmieet se 
; - : 1e «be ci rato e 
ants Sure Hatch tacubator Co.. Clay Center, Neb., orColumbus,0. | world. That is why the 
o|— LT 7 U. S. Department of Agriculture uses it exclus- 
— your address - ively. That's why it won 2 first premiums over 
ould mail ie : all other makes of machines. This year we have 
pot. ze a oor 2OTH CENT ley "CATALOG made a catalog to fit such a machine. SO tinted 
asi et this m wang at will enable plate pages; 4 original paintings and over 700 
7 i, at e beet rosa betoemn pour bona, half tone illustrations. Mailed free as long as 
‘ ‘ gets this book. It will give you a line : 
chicken business by al we have they last. Write for catalogue No. 112, 
6N4 i ; PRAIRIE STATE INCUBATOR CO., HOMER CITY, PA, 
tiNt ae ABLE INCUBATOR & BROODER co., Largest Incubator and Brooder Factory in the World, 
“7 Boxy 105 Quincy, Lissmve 











PERSONAL MACNETISM caerr'secrts 


The main spring of bis power, influence and achievement—the lever that moves the world —the force that 

commane ‘ the seed that we all possess and CAN ALL V tY EASILY CULTIVATE IF WE 

INLY TRY ese tremendous facts are made oe ar to evervt a wonderful FREE book just 

issued by Prof Harrad n, the pamows 57 snotist The Professor i n adept in the occult sciences and 

his book shows fully and clearly the WHY ¢ of the mysteries of Persons!l Magnetism, Hypnote 

r sand their kindred ba es. T of the instruction is simple enough for a schoolboy 

nating ! by hundre +* of pictures that illustrate the wonders, methods 

stage hypnotism Ever ‘ret and mystery is here explained in the simplest lan- 

ler is amazed to find that Le an master all th » powers hag mg if by a few days’ study 

res that bigh edacation or special gifts are not necessary ir ord or 1¢ a powerful and 

successful hypnotist. No more elegant and attractive book was ever PUBL SHED b RE KE in the interests 

» who wish to use Hypnotism and Personal Magnetism It is wortny of the Professor's renown 

adding occultist on the Western Continent. A mere child might lea'n from it ali about the byp- 

notic spell, ho is Operated, how it sways the will of its subjects, helps to trade or position, amuses an 

audience for | it. and gains for the operator himself health, wealth and bap »pin ess. Anybody who ap- 

plies can have a copy of this most precious book. It i smailed FREE OF COST to all who send a letter 

or postal. It is a marvel of good taste and liberality and may prove the Key to YOUR success, There- 
fore write for it AT ONCE to 


PROF, L. A. HARRADEN, Dept. 125, Jackson, Michigan. 























0 cts pom ple Free. €4-page practical poul- 
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pir th ‘aa Catalogue of poultry books 


fre 
Ox Poultry Advocate, Syracuse, N. Y. 
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+25 | cal and DEPARTMENT aatoat 
Scientific GIVEN TO Tools and 

‘7.741 | Apparatus INVENTORS Machinery 

S| EREDERICK . PEARCE, 
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tial to a kit of tools as hammer or saw. 


B.B. JOSEE WPE. CO 
Buffalo, N. Y. 


Asbesto- 
Metallic 
==———— Packings 


SHEETING, GASKETS, TAPE and PISTON PACKINGS. 
Will stand the highest pressure for either steam or 
hydraulic work. ¢ Write for samples and price t 


C, W. TRAINER MPG, GO., (Bst. 1874), 88 Pearl 8t., Boston, U. 8. A 
MAXIMUM POWER- MINIMUM COST. 


If you use a pump for 
beer, lard. acids, starch, 
petroleum, brewer's 
mash, tanner’s | quor, 
cottonseed oil or fluids, 
hot or cold, thick - thin 

ou want AYP 
TABER ROTARY PUMP 
which does the most work at 
the least expense. Simply 
constructed. Can be run at 
any desired speea. Perfect- 
ly durable. All parts are invere hangeable. Needs no 
skilled workman. Detects guaranteed. Catalogue free. 

U.S. 


TABER PUMP CO., 32 Wells St., Buffalo, N.Y., 








TABER PUMP CO.BUTFALONY. 











we JE oF ST. NEW YORK 


| CHARTER ENGINE 
USED erage "Sve 


Stationaries, Portables, Sawing Outfits, 
Hoisters, Engines and Pumps. 


PHTIMET DIL wet, UBRICATE ES J F SSOP Sore, Sane. VERY 
Aner F OBESE SS 


ETC 








NEW ENGLAND WATCHES 


have a world-wide reputation 
4Jasoline, Gas, Distillate. 


. » i rts 
and are made to suit all so Send for Illustrated Catak ue and Texti- 
and conditions of - people. monials, and state Your Power Needs. 


pean ane Cangegane cone CHARTER GAS ENGINE CO.. Box 148, STERLING, ILL. 


on application 
THE NEW ENGLAND WATCH CO. A NON-STRETCHABLE oveLE 
“EVERY LINK IS RIGHT.” 


37 Maiden Lane, 187 Wabash Ave., 
New York Chicago. Mailed to any ad- 
ess upon receipt 


nal a aaa dres: 
Spreckels Building, San Francisco. of $1.00. Send 26 cents for fob. $2.0 per dozen. 
INDIANA CHAIN COMPANY, Indianapoli«, Ind. 























THREADS. 


Any size up to 1 diameter, 3’ 
long. Four sizes of machines. 
“ t®™ Send for Catalogue 
* BLAKE & JOHNSON, | 
P. 0. Box 7, Waterbury, Conn. 


Patents Protected 


Against Infringers. 


Dealers be and Manufae- 
tearers of 


PATENTED ARTICLES. 
Owners and Users of 


COPYRIGHTS AND TRADE- 
MARKS 


PROTECTED 
tfon at a nominal cost. 


Booklet on application. 
PATENT TITLE & GUARANTEE CO., 


CAPITAL $500,000.00. | 
Tel. 6282 Cortianat 180 Broadway, New York 











BRAKE FRICTION IN CENTER OF HUB. 





Coasts on you WAst THE BESI 1 Simple. 
Balls. i esr A be o P.eces. 

Write for “ear J Ss , 3 } Light. 
Circular sl Guaranteed 
Box X. 3 @aster. Br ake | — Satisfactory. 











THE BARWEST COASTER BRAKE CO., 83 Chambers St., New York. 


THE NEW MARSH MOTOR CYCLE)’ 


Model 1902. Price $175. 


A Gasoline Motor made with crank-disk, shaft in one piece, extra 
strong bearings, exhaust valve mechanism entirely within base, 
verfect lubrication, secured against dust, carburetter of the float 
eed type which has reached the greatest perfection. This 
Motor Cycle is the latest acquisition in the art Made of the 
best material, simple and perfect in every detail. Construct “| 
by high skilled experts in every department and ts with« —¥ =| 
peer. Full descriptive circular on application. Agents wanted. 


MOTOR CYCLE MANUFACTURING CO., Brockton, Mass., U.S.A. 








Cracks in Floors 


MORAN FLEXIBLE JOINT 


for Steam, Air or Liqui 
Made in all sizes to stand any = sired 
pressure. 
Moran Flexible Steam Joint Co.. Inc'd, 
149 3d East st... LOUISVILLE, Ky. 





THE B. F. BARNES 


E 


oO RINDER 


is the best on the market—bar 
none. No pump to cut out. no 
float to rust out, no adjust 

ments required it 1s all that a 
Tool Grinder should be, and the 
price is right. Detaiis on request 


B. F. BARNES COMPANY, Rockford, Ill. 


TYPEWRITERS 


Absolutely New MANMATTAN at mach less than 
manufacturers prices. Second-hand, all makes. Send 


for Catalogue. 
| F.S. WEBSTER CO., 333 Congress St., Boston, Mass. 


























Are unsightly, unclean and unsanitary. 
Grippin’s Wood, Crack and Crevice 
Filler is the only perfect and permanent 
remedy. and is conceded te fill a universal 
want. A clean paste, easily and quickly 
applied. Adapted to all kinds and condi- 







tions of wood. Average cost about 
$1.00 per room of 200 square feet 
‘aes - Write to-day for our booklet and 


testimonials. Enclose stamp 


GRIPPIN MFG. CO., 
ing Cracks wit th ur AY ept. C., 
| Patent Appli ee ™ New York. 


ee “ASBESTOS 


ASBESTOS FIBRE 
mints and woRKS, | R, H, MARTIN, 
THETFORD, P. Q. | OFFICE, ST.PAUL BUILDING 

CANADA. 220 B’way, New York. 














